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Engiueering. 


Bridge over the Monongahela River. Pitts- 


burgh. 


Mechanical engineers and others will be especially 


bridge recently completed over the Monongahela River | 
at Pittsburgh. This bridge is located at the foot of ' 


Smithfield street. 
It is approached 
from either end on 
a gentle up-grade, 
long and 
paved abutments 
and iron viaducts, 
buit of heavy 
plate girders, of 
which there are 
six parallel lines 
reaching from the 
over 


over 


abutments 
light piers to the 
river piers proper. 
via- 


These iron 


ducts span the 
wharves on either 
shore, and carry 
the roadway on 
top, so that the 


supporting girders 


cannot be seen 
from above. The 
tall towers form 
ornamental p or- 


tals through which 
the roadway con- 
tinues to the river 
spans, which are 
of the Pauli type. 
The design of the 
portals and towers 
is in the elaborate 
Renaissance style, 
fittingly app lied 
to give a marked 
and solid appear- 
ance to a bridge, 
airily and lightly 
constructed of 
steel and iron. 
The roadway is 
22 feet 


in the clear, and 


10 inches 


there are two side- 
walks 10 feet in the 


clear. The full 
width of the via- 
duct is 438 feet 6 


inches, and on the 
river spans 48 feet. 
The 


span, between the 


length of 


abutments is 1220 
feet. 
The 


Spans are propor- 


channel 


tioned to carry in 
addition to their 
own load, an ex- 
load of 


1500 pounds per 


traneous 


foot of bridge and 
the floor system 
can bear up a load 
of 40 tons ona 20- 
foot wheel base, 


The viaduct can 
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tons. 





carry in addition to its own load 9,000 pounds per lineal | 
foot of bridge, and the same concentrated load of 40 
No part of the superstructure is thereby strained | 
to more than one-fifth of its breaking strength. 
The total cost of the bridge is about $400,000. 
interested in the illustration herewith given of the fine | are about 10,500 cubic yards of masonry in the piers and | 


There 


| 


needed for the superstructure. We are under obligations 
to the American Engineer, Chicago, for the use of the 
accompanying excellent view of this bridge. 
————_ @~<e—_____—. 
Steel and Iron Tests. 
Nitric acid, says Electricity, will produce a black spot 


abutments, and 1070 tons of wrought iron, 740 tons of | on steel; the darker the spot the harder the steel. Iron, 
steel and 200 tons of cast iron (for the towers) etc., were | on the contrary, remains bright if touched with nitric 
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acid. Good steel 
in its soft state has 
a curved fracture 
and a uniform lus- 
ter; in its hard state 
a dull, 
uniform 


silvery 
white. 
Cracks, thread or 
sparkling particles 
denote bad quality. 
will 


Good © steel 


not bear the heat 
without fallng to 


pieces, and will 


crumble under the 


hammer at a 
bright-red heat, 
while at a mid- 


dling heat it may 
be drawn out under 


the hammer to a 
fine point. Care 
should be taken 


before attempting 
to draw it out to a 
point that the frac- 
ture is 
Cave; 


not con- 
and should 
the end 
tiled to 

point 


it be so, 
should be 
an obtuse 
before 
Steel 


operating. 
should be 
drawn out to a 
fine point and 
plunged into cold 
frac- 
tural point should 


water; the 


scratch glass. To 
test its toughness, 
place a fragment 
block of cast 
iron; if good, it 
may be driven by 


on it 


the blow of a ham- 


mer into the cast 
iron; if 


will 


poor, it 
under 
A soft, 
iron, if 


crush 
the blow. 
tough 


broken gradually, 


gives long, silky 
fibers of leaden- 
gray hue, which 


will twist together 
and cohere before 
breaking. A medi- 
um, even grain, 
with fibers, denotes 
good iron. Badly 
refined iron gives 
blackish 


fracture. 


a short 
fiber on 
A very fine grain 
denotes hard, 
steely iron, likely 
to be cold-short 


and hard, 
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Wanufactures. 








"CLEVELAND. 
Tue Cleveland Milling Co. have ordered a 
20x60 Reynolds-Corliss engine. 


A. B. Lyman & Co. report a busy season in 
the manufacture of electric annunciators, etc. 


Tae Cleveland Electric Motor Co. already 
have orders for over 1,000 of their useful inven- 
tion. 


Tue 300 employees of the Joel Hayden Brass 
Co. are working full time, indicating a very fair 
trade. 

Tue big bar mill started to work double turn 
last Monday night.—The mills are experiencing 
considerable difficulty in getting coal.—[ South 
Cleveland Advocate. 


TurovueGu the instrumentality of the excutors 
of the estate of Amasa Sone, of this city, a cred- 
itor of the defunct Union Steel Co., of Chicago, 
to the amount of $1,900,000, a reorganization of 





capital. 


Brown, of this city, Brown, Bonnell & Co.’s re- 
ceipts for September were $166,- 
251.73; disbursements $190,- 
120.14; balance on hand Octo- 
ber 1, (including - $36,671.21 
carried over from August), 
$12,802.80. 


GoBEILLE & Bro. justly claim 
to do the largest pattern busi- 
ness West of New York. They 
are especially busy in making 
designs for stoves and have 
lately adopted the plan of mak- 
ing castings as well, so as to 
avoid the annoyance and delays 
arising out of unskillful setting 
up of their patterns by those 
not familiar with them. 


Mr. Joun N. Gurppen, Secre- . 
tary of the Republic Iron Co., 
a member of the ore firm of 
Glidden & Manning, and one of 
the lessees of of the Arnold 
furnace, at Niles, last Monday 
confessed jndgment in favor of 
the Republic Co. for $111,760.- 
29. Attachments amounting 
to $2,500 were issued on Friday 
against the Arnold Furnace Co. 


present embarrassments. | 





OHIO. | 

THE two manufactories of the Eagle Lock Co. | 
(at Terryville Conn., and Geneva, O., res pect- 
ively) report trade fair. The Western branch | 
employs 75 men and ships very largely to 
Western states. 

THoucH trade is somewhat dull at present 
with the Enterprise Machine Co., of Geneva, 
they report inquiries now coming in more en. 
couragingly. They employ 70 hands and are) 
running full time. 

Ir is denied that the Youngstown Steel Cast- 
ing Co. will take out their machinery and use 
their buildings for other purposes. The en- 
forced idleness of the works was caused by the 
change in the tariff. They are now considering 
the question of putting in a new process of 
making steel. 

Tut Columbus Rolling Mill has been sold to 
a Milwaukee syndicate, headed by General | 
Irwin McDowell, for $175,000. The purchasers | 
are the owners of a patent by which they con- 
vert ordinary pig iron into muck bar without 
the necessity of putting it through the expen- 
sive process of puddling. 

To remove the ambiguity of a recent item in 
this column we gladly publish the following: 
“‘ We see in yours of October 6, under the head 
of Ohio, this: ‘The Burton (Geauga County) 
Handle Co., have moved their machinery to the 
Novelty Works, and the new firm, Brown 
& Collins, had taken possession.’ One would 





SPECIALLY REPORTED,| 
are quite busy. They are making a specialty of 
arbors, and “ Rival” cross-cut saws. 


street, reports a good Fall trade. 
specialty of steam power and hand pumps, also | 
plug tobacco machinery, railroad water station, | 4 ply and 24 inches wide, weighing 1,460 pounds, 
and general supplies. | 


AccorpiNnG to the report of Receiver Fayette | outlook for a fair Fall trade. | 
| TheCincinnati Wire Nail Co., manufacturers 


| have but recently sold the right of California 


| 
not the case. Messrs. Brown & Collins have} 
leased the Old Mill formerly occupied by the} 
Handle Co. and the Handle Co. have charge of | 
the handle business, as heretofore, and have 
leased the Burton Manufacturing Co.’s works | 
and manufacture in connection with handles, | 
revolving horse rakes, shovel plows, cultiva | 
tors, &c. Yours respectfully, The Burton Man- | 
ufacturing Co., Burton Handle Co., lessee.” 





CINCINNATI. 
R. McBeth & Co., of 185 West Pearl street, 


upright drills, wood lathes, self-oiling saw 





The John H. McGowan Co., 134 West 2d 
Thev make a/ 


Dietz & Hollingsworth have succeeded J. 


| 


business to 189 and 19L West | 


Pearl street. They report business good and and packing. 


i 





COMBIN D SPLITTING AND QUARING MACHINE. 


At pres. | 


adding 15 more. 


The Inventors’ Manufacturing Co., 150 West 
8th street, have purchased the entire interest 
of Messrs. J. E. Hirst & Co. and the Farmers’ 
Manufacturing Co., and propose to at once in- 
crease their capacity for manufacturing and add 
such lines of goods asthe trade requires. Cap- 
ital stock, $100,000. 


The Medart Patent Pulley Co., St. Louis, 
have moved into their new and spacions build- 
ing on North Main street. They have increas- 
ed their capacity to 300 pulleys per day, and 


to parties there, receiving royalty on all pulleys 
made by them. Trade at their branch store, 
2d street, Cincinnati, is very good. They ex- 
pect soon to keep'a stock of 6,000 on hand here 
of different sizes. 


The Cincinnati Steam Heating Co. are enjoy- 
ing an excellent Fall trade and are pushed to 
their utmost capacity. A list of some of the 
large contracts they are at present working on 
was lately published in this jouraal. More re- 
cent orders are: Henry Martin, residence, Cin- 
cinnati; Batavia Infirmary, Batavia, O., and 
numerous local contracts. They have a reputa- 
tion for doing none but the bestof work and 
find but little competition with the common ap- 
paratus and work, so much of which is on the 
market. 


Warren Warner, of 714 West 8th street, mapu- 
facturer of hydraulic, steam and hand elevators, 
is engaged at present in constructing elevators, 


two power freight elevators; G. V. Stevenson & 
Co., one; Jas. Morrison & Co., two: Masonic 
Temple, Peoria, Ill, one passenger elevator; 
N. Cooper, Maysville, Ky., besides more in 
Peoria, Ill., and Chattanooga, Tenn., and other 
cities. Mr. Warner is also engaged extensively 
in the manufacture of prismatic or illuminated 
sidewalk plates, coal shutes and counter-bal- 
anced cellar doors. 


O’Neal, Price & Co., 124 West 2d street, 
manufacturers of water-proof and oak-tanned 
leather belting, are quite busy, having a good 
Fall trade. Although established so late as 
March, 1883, they already rank with the lead- 
ing and representative houses of the city, and 
are recognized as a powerful rival of the oldest 
and strongest competitors in this line of trade, 
They have just completed for the Maumee 
Rolling Mill, of Toledo, one belt 15C feet long, 


one 160 feet long 3-ply, 20-inches wide, and one 
150 feet long, 3 ply, 18 inches wide. This 


Dietz & Co., of 602 West 5th street, and have! ‘firm is also agent for The Gutta Pcrcha and 
that company has been effected with $4,000,000 jremoved their 


Rubber Manufacturing Co.’s gum belting, hose 





IN GENERAL. 

By a recent reorganization the Union City 
(Pa.) Iron Works become the 
Warden Machine Works. They 
make portable and +tationary 
engines a specialty. 

Since their fire of some time 
ago, the Horton Manufacturing 
Co, Jamestown, N. Y.. have en- 
tirely refitted their works and 
provided themselves with a 
model office. They report more 
sales of their specialties this 
year than ever before. 





Combined Splitting and Squaring 
Shears. 

We herewith illustrate a new 
device for cutting and splitting 
sheet metal. This machine 
combines many valuable fea- 
. tures that will be be apprecia- 
ted by all metal-workers. \t is 
built in several sizes, to meet 
the requirements of the trade, 
and where it is required to trim 
very large sheets an extra de- 
vice is furnished. The power 
shears have an extra lever at- 


Mr. Glidden | of all kinds of plain and barbed wire nails, are{tachment for adjusting the blades or cut- 
has stood very high as a business man of integ-| very busy and ru:ning double turn. 
rity and good judgment, and the wish is uni-| ent they have 15 nail machines in operation but | sheet. 
versal that he may be able to weather his! are soon to double their present capacity by 


ting through a required distance of the 
The gearing is of the worm and 
screw form, which gives a steady, quiet and 
powerful motion. The clutch is arranged 
to be operated either from front orback. 
The eccentrics are so constructed as to be 
readily adjusted to compensate for loss of 
wear in the blades. The arms and links are so 
connected to the gate that as the blade descends 
the radial motion of the arm brings the blades 
still closer together instead of being forced 
apart as in the ordinary shears. The bed 8 
made adjustable so that the blades can be 
quickly placed at their proper distance aftr 
grinding; it is also provided with rollers, the 
upper surface of which is slightly above the top 
of the bed; this feature enables the sheets to be 
easily moved and at the same time takes the de- 
structive wear off the edge of the lower blade. 
The machine is provided with all necessary 
auxiliaries, such as platen to clamp the sheet, 
gauges, d&c. The weight of the machine is 3,000 
tbs., and it will perform a duty of cutting 24 feet 
per minute of any desired thickness up to No. 
6, or }-inch iron. A strip may be cut froma 
sheet up to 12 inches wide of any length. A 
sheet can be squared up to 36 inches. It's 
made by McKeown & Davis, 196 East Front 
street, Cincinnati, who make several different 
sizes. They report trade good on the same and 
gradually increasing. They make extra heavy 
machines for rolling mills and are now [illing 
an order for the Licking Rolling Mill Co., ¢! 
the large size. Several of these machines are 
in use in Cincinnati, among others by the Mos 
ler Safe & Lock Co., Fisher & Lods, manulac 
turers of hot air furnaces and ranges, etc. 


>. ——— 





with “ Warner’s patent safety device attach- 





infer from this that Brown & Collins had pos 
session of the Handle Co.’s business, which is 





ment” for the following parties: J.T. Warren, | 


Communications from practical men _ are 
always welcome, and will be promptly printed. 
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WALKER’S SYSTEM OF GEARING. 
O 
A NOTEWORTHY PAPER BY MR. JOHN WALKER, 

OF CLEVELAND. 
oO 
Read before the Engineers’ Club, Cleveland, Oct. 9,1883 

Mr. Chairman and Fellow Members:—There 
is an old saying, “ Expose your ignorance if you 
would be wise.” Should this be my misfortune, 
or possible fortune tonight, the writer shall 
feel the assurance at least that he has done his 

















12 teeth 


h. IO teeth 








angle to suit the required angle of the 
shafts and the required speed. The shafts 
of this class of gearing, however, cannot be 
on the same plane, their difference being 
that of the radii of both spirals, or worm 
and wheel -as they are termed when one is 
larger in diameter than the other. 

Tue ProvortionaAL Rapti of a gear or pinion 
is the distance from the centre to the propor- 
tional circle, or pitch line, and (the pitch being 
the same) is proportional to the number of its 
teeth. 

Pitca Lines, are the touching circumferences 
of two or more gears which are to act on each 
other. 

Pirca or A Gear is the distance of the centres 
of two contiguous teeth, measured upon their 
pitch line. 

Line or CENTRES, is a line drawn from the 
centre of one gear to the centre of another when 
their circumferences touch each other. 

Face or A Toora is the curved part of a tooth, 
which imparts impulse to another gear. 

FLANK or A Toora is the lower part of a tooth 
which receives impulse from another gear. 
LENGTH or A Toorta is the distance from the 
root or base to the extremity or point of the 
tooth. 

BREADTH or A Toots is the measure of a 
tooth in a spur gear, parallel to its axis, and at 





FIG. l. 


best, and shall simply be content to tell 
something of what he knows about gear- 
ing. 

Gearing, according to Walker and Web- 
ster, is atrain of wheels in machinery. 
There are many kinds of gears each de- 
signed for their particular conditious and 
duties. They may be classified as follows: 

Srur Geartne is that class whose teeth 
are parallel to their axes by which we 
transmit power from one shaft to another 
whose axial lines are parallel to each 
other. 

Bevet Gears are that class whose teeth 
are set at various degrees from their radii, 
the shafts being at right angles to each 
other. 

ANGLE GEARS are that class whose 
teeth like bevel gears are set at various 
degrees from their radii, but their axes 
are set at any angle either acute or obtuse 
or in other words any angle different from 
4) degrees. 

MirreE Gears are that class whose teeth are 


set at an angle of 45 degrees from their radii, | 








FIG. 3. 


lhe shafts always being at right angles. 


Huntine Toorn gears are usually class- 
el with mitre gears. The odd tooth in- 
troduced into this class of gears to in- 
rchange the tooth positions does not 
lstally make enough difference to class- 
ify them as bevel gears, although in the 
‘itict sense they are bevel gears. 

InverNaL Gears are that class whose 
eth like spur gears are parallel to their 
ixes but are convergent to their centres 
Wat they may receive pinions inside 
their circumferences. 

A Rack is a series of teeth on a cone 
uous straight line. It can be consid, 
‘rel a spur gear of infinite radii. 


t 


Spina Gears are that class whose 
“eth, or perhaps more preperly 
“reads, are cut or 


right angles to its radii. 














FIG. 5. 


When two gears act upon one another the} gears. 


this circumstance must be taken into view, for 
if we duuble the thickness and length at the 
same time (as is common in practice) we only 
double the strength, in which case the strength 
is directly as the pitch. 

The stress on the teeth of gears is as the 
pressure, and inversely as the velocity. For 
example, if the pitch lines of one pair of wheels 
move at the rate of 1,000 feet per minute and 
another pair of gears, in every other respect 
under the same circumstances, moves at the 


a. 12 teeth 


— 


6. 30 teeti 


FIG. 2. 


rate of 500 feet per minute, the stress on 
the latter is double that on the former. 

The speeds of gearing must of necessi- 
ty vary greatly, this depending entirely 
on the nature of the work the gears are 
intended for. 

The friction of teeth in gearing as they 
approach the line of centres is much 
greater than in receding from it. This 
action is more perceptible when a ma- 
chine becomes worn; it causes irregulari- 
ty in its movements in consequence of the 
action in approaching the line of centres 
tending to spread the axes of the wheels. 
(This will be spoken of more fully here- 
after). While the action, in receding 
frum that line, tends to draw their axes 
together and consequently occasions more 
irregular action, friction, and wear in the 
machine; therefore the teeth ought if pos- 
sible to have clearance in entering that 
they may come to a gradual bearing. 
This is especially advantageous in cast 

In all cases where it is admissable the 


greater is called the wheel andthe lesser the| numbers of teeth in a wheel should be prime to 


pinion. Where the teeth of gears are of the! 
same piece with the body of the gear they are| 
properly called, teeth; when they are each of a 
particular piece they are called cogs; but are com- 
prehended under the general term teeth. The| 
durability of the teeth of gears under the same | 
circumstances is nearly in a direct proportion 
to their breadth, and inversely, as the pressure. 
The strength of the teeth of gears is directly in 
proportion to their breadth, and as the square 
of their thicknéss, and inversely as their length. 
For example, if we double the breadth we only 
double the strength; but if we double the thick- 
ness, or in other words, double the pitch, keep 
ing the original length and breadth, we increuse ! 





FIG. 6. 


speaking,|the strength four times, but as the length of 
chased at any desired| the teeth commonly increases with the pitch 





the number of teeth in its pinion. * * 

Having thus described some of the pri- 
mary definitions and principles in gear- 
ing, those not conversant with this sub- 
ject will be better able to understand the 
system about to be explained. 

What is so noisy and annoying as ill- 
constructed gearing? Go where we may 
in almost every manufactory, mill, or 
shop we will find more or less of irregu- 
larity in this particular branch of work. 
Here a pair of gears are at work writh- 
ing and grinding in agony, ever and anon 
threatening to tear themselves asunder. 

Go into the pattern rooms of many of 
our workshops, and you will find the se- 
cret to noisy gearing—distorted teeth of 
every conceivable shape and form, the 
majority being made by rule of random 


Continued op Page 6, 








4 THE TRADE REVIEW AND WESTERN MASE INIT 





THE TRADE REVIEW 


WESTERN MACHINIST. 


ESTABLISHED 1868 —SIXTEENTH YEAR. 


| As we expected, the reported © find” 


Nie office i hae Civil Service soln, | 
| practical men everywhere will wish them God- 


| speed in their efforts. 
———__ 1 @~e 
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PROBLEMS FOR YOUNG MEUCHANITVS. 
We have been much interested the past week 


in looking over the specimen examination ques- is caitiliees to coal. 
tions used in connection with admissions to | probable that coal will ever be met below the geological 
horizon of the Massillon or 


the clerical force of the United States Patent 
Otlice. Let some younger mechanics 
read them over and see how many they can 


of our 


answer: 

What is the difference between a fixed and a movable 
pulley? What are the conditions of equilibrium in 
each? 

What properties render metals suitable for casting ? 
Mention some metal unsuitable for casting, and state 
why it is so. 

What is a universal joint? 

Given a lever with a long arm of 20 feet, and a short 
arm of 5 feet; to the latter is attached the rope from a 
wheel 3 feet in diameter, on whose axle, 1 foot in diam- 
eter, winds a rope leading to a weight lying upon an 
inclined plane having a face of 3 feet and altitude of 1 
foot. To the long arm of the lever is applied a power 
of 10 pounds; what weight will it counterbalance on the 
inclined plane? The the lever is moved 
through a space of ten feet; through what space will the 


Describe some form. 


long arm of 


weight be moved? 

Given a level track, a load of 33,000 pounds, and 
traction or resistance of 1,650 pounds, required the horse- 
power to move the load at the rate of 20 feet per min- 
ute. 

State and explain the difference in results consequent 
upon « projectile striking a pane of glass— | 
(a) With high velocity. 
(b) With low velocity. 
What is a machine? 


a machine be self-actuating? Give reasons for 


Can 


Business Manager. | 


_| widely heralded as overthrowing the theories of | 
PUBLISHED EVERY SATURDAY. 


= 
| to be something savoring strongly of “salting.” 

| In reply to inquiries as to the probability of find- 
ing coal below the Massillon and Akron seams, | 


the Ohio Geological Survey and opening up an | 
entirely new industry for the State, turns out 


we have received the following note from the| 
State Mine Inspector: 
STATE OF OHIO. 
OFFICE OF INSPECTOR OF MINEs. > 
CoLumBus, Oct. 20, 1883. 
TO THE EDITOR: 


covery of a six-foot vein of coal, 200 to 300 feet below 
the lower or Massillon bed. I have no faith In the 








and the balance in installments conditional 
‘upon coal being found, the whole, in that event, 
to be paid within a year. 
of the land objected for reasons best known to 
themselves, and so the matter dropped. With 
the judgment of the State Mine Inspector that 


sity, that the so-called anthracite is only a thin 
sheet of albertite or miueral pitch which “ has 
been mistaken for coal a great many hundred | 





answer. 
Why does an iron ship float, and what are the con- 
ditions necessary thereto? 
Describe the difference between cast-iren, wrought- 


iron, and steel, and explain at least one mode of pro- | 


ducing each. 
Name the four principal modes by which electricity 
may be excited. 


Explain the difference in principle between a high- | 


pressure and a low-pressure engine. 

What is the purpose and principle of operation of the 
pendulum, the governor, and the fly-wheel? 

Name the substances which are the most refractory to 
heat, 

Explain the difference 
cock, 


Give in succession the 


and state their uses in the arts. 
between a valve and a stop- 
names of the distinguished in- 
ventors concerned in the invention and perfection of the 
steam-engine. 

What is a spur-wheel, 
an endless screw or worm, a differential screw, a differ- 


a crown-wheel, a bevel-wheel, 


ential or compound axle, sometimes called the “ Chinese 
wheel’? What is a crank, and their 


respective offices? 


a cam, a fly-wkeel, 


State the ways in which friction may be diminished. 

Certainly these questions, though fund- 
cover range of mechanical 
while at the same time they bear 


amental, a wide 


knowledge, 


directly upon the duties of the average clerk or | 


examiner in the Patent Office. If this is a fair 


index of the requirements of aspirants for pub- 


report. My idea is the prospectors have struck into the | 
| Erie black shale, and have been deceived by its re 


Akron seams. Yours truly, 
ANDREW Roy. 

With this decided presumption against the cor 
rectness of the story, itis not surprising to learn 
that practical coal men themselves nowpronuonce 
it extremely doubtful. We understand that 
Akron parties had the money in hand to pur- 
chase the tract for $10,000 and that the bargain 
was about concluded, when, suspecting that af- 
ter all there might be an African in the wood- 
pile, they suggested that $2,500 be paid down 


To this the owners 


he has “no fait: in the report;” with the re- 
mark by Professor Orton, of the State Univer- 


I have your letter of the 18th inst., inclosing clipping ; 
from the Cleveland Herald in regard to the alleged dis- | 





itmes,” and with the refusal of the owners of the | 
land to place any financial confidence in their | 
discovery, it would appear that the way of the 
“ Ohio anthracite” was exceedingly hard. 

P.S.—Since the above was written the report 
comes that an analysis of the coal shows at 
least 80 per cent. of carbon. We shali await 
further developments with interest. 


— a Om ee 


GEARING. 
We do not exaggerate the importance of the 
paper by Mr. John Walker, printed elsewhere, 


interest by the mechanical world as anything 
in current technical literature. Mr. Walker’s 
life-long study of the subject of gearing and 
his practical acquaintance with its design and 
manufacture, as General Manager of the Walker 
Manufacturing -Co., of this city, entitle his 
views to more than ordinary weight; and when 
it is considered that his systemis somewhat 
different from generally accepted views on the 
subject, it will be seen that the discussiou bor- 
ders very closely on the controversial. Mr. 
Walker deserves commendation tor putting the 
reader at once on familiar terms with the sub- 
ject by reason of his clear, concise and exact 
definitions. Aided also by excellent diagrams, 
/which have been prepared especially for this 


when we say that it will be read with as deep | 





¥ , : : 
igained over a careful reading of the text and 


| study of the diagrams by an attempt to epttom. 
ize these differences. It is sufficient to say 


| that, proceeding upon his new principle, Mr. 


Walker claims for his system several advanta- 
ges of direct interest to all users of machinery, 
viz.: No adopted rolling circles are used, the 

| pitch circles generating for themselves. The 

improved form of tooth gives greater strength 
and obviates working out of gear. The points 


‘of contact are much nearer the base of the pin- 
_ion tooth, giving increased strength. The gears 


| made on this principle are, in practice, absolute- 
ly interchangeable. By means of the Walker 


| Wheel Scale the form of tooth tor any particu- 
/lar gear needed can be delineated by any per- 
/son with ordinary mechanical ability. Other 


advantages will appear on closer study. 
In practice, Mr Walkcr’s system has received 


| the endorsement of the best mechanical minds 
| both in this country and abroad, and though 
| he has looked over the entire field for objections, 


It is not impossible but highly i im- | he has found no good reason why his theory i 1s 


not the correct ore. 

The paper referred to was read before the 
Civil Engineers’ Club of Cleveland, O, October 
9, and was received with unusual interest and 
thoroughly discussed by the members present. 


-e@e-.j3.-.-— — 


RECENT ACHIEVEMENTS IN ELEC 
TRICITY. 

Verily the practical uses of electricity are 
beyond the power of man to forecast. The 
wonders accomplished within the past ten years 
seem only the prediction of what is yet to come. 
Take the developments of simply the past few 
weeks as an example: When the process of 
photo-engraving was practically demonstrated, 
it seemed as if the acme of quick and accurate 
reproduction was reached; but here we have 
an entirely new process, invented by a Wash- 
ington man, Henry Lauten, by which electri 
city is to be made to do the work of the sun, and 
of course instantaneously. It is claimed that 
the raised plates of ordinary form thus _pro- 
duced are perfect in every detail and that the 
| depth of lines can be regulated at will. If these 
‘claims are met—and a company has been in- 
corporated in Washington to demonstrate them 
—it will work a radical revolution in the en- 
graving trade. 

Another signal triumph of the electric spark 
—made public only the present week— is thie 
photogaphing of sound vibrations. Incredible 
at first as it may seem, Mr. George G. Rock- 
wood, a well-known New York photographer, 
has succeeded, by the aid of electricity, in tak- 
ing views of the diaphragm of a telephone 
while vibrating from the human voice, not one 
of the more than twenty plates obtained having 
had to exceed one-twenty-thousandth of a sec- 


ond in which to be begun and ended. The 
negatives, submitted to rigid comparisons, 


showed infinitessimally small but clearly mark- 
ed differences in the position of the fine metallic 
point mounted on the center of the reversed 
side of the diaphragm, in its contact with and 
separation from the point of the conducting 
wire, involving the opening and closing of the 
electric circuit. 

Illustrative, finally, of the tendency of fresh 
discoveries to overthrow the generally accepted 
dicta of science, we may mention the fact that 
a Cleveland electrical company is now in cor- 
respondence with a New York inventor who 








paper, he’ makes the entire subject at once lu- 
/minous and striking. 
Machinists will readily distinguish the dif. 





claims to have devised a battery which not only 
'does not consume its constituent elements, but, 


‘as a matter of fact, can not, becanse the only 
ferences between the Walker and the Willis | element used is 
(Odontograph) systems, and nothing would be ! employed in the generation of the electrical 


water! Not a particle of acid is 
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We do not say that this can be done; 
been 


eurrent. 
we only say that itis claims. to have 


done. 





codiains Satetatiednaipudman 
INVENTORS RIGHTS. 

The first attempt to combine the interests of 
the 150,000 inventors of the United States for 
mutual protection was made at New York the 
present week, in the forin of a National Conven- 
tion of Inventors and Owners of Inventions. 
{n his preliminary circular, the Secretary made 
the striking statement that “it is not generally 
known, but it is a fact, that the railroads, the 
grangers, the mill-owners, and other large manu 
facturing companies, although at enmity with 
one another as to other interests, are united in 
their opposition to the patent laws, and in the 
sentiment that there should be no property 
rights in patents.” To offset this combinaticn 
the American Patent Protective Association 
was forme’, with E. M, Marble, Commissioner 
of Patents at Washington, as President; F. W. 
Waraer, of New York, Secretary, and a full list 
Among the objects of the 
Association, as set forth by the preamble, are 


of minor officers 


the following: 

To foster inventive talent; to secure to inventors the 
rewards accorded to them by the patent laws; to estab- 
lish bureaus of scientific and legal information and 
publication, and to promote the introduction of valuable 
the arts; to establish 
and maintain for convenient use libraries of works or 
publications, scientific, mechanical or, legal, relating to 
patents or inventions; to awaken in the community a 
due appreciation of the relations of inventions to our 
national progress, counteract tendencies subversive of a 
just national policy toward inventors, and to secure 
such legislation as may be requisite to afford adequate 
security to property in inventions; to adjust disputes 
between inventors, and to co-operate with inventors in 
foreign countries in effecting needed changes in foreign 


discoveries or improvements in 


patent laws. 

In the line of the policy above outlined, it is 
proposed to memorialize Congress to rid the 
present patent laws of ambiguities which work 
injustice to inventors; to create a special com- 
mission to make 
skilled persons to prepare a digest of all the 
matter in the library of the Patent Office; to 
see that the Patent Fund be forever held sacred 
to the uses for which it was intended; to make 
of the Patent Office a separate department, and 
within the office a United States 
Court, composed of three gentlemen of experi 


these revisions; to employ 


to establish 


ence in law and mechanics, to whom all appeals 
shall be made and whose decision shall be final. 
The Association. certainly has a broad field 
before it, and its progress in bringing about 
these reforms will be watched with interest. 





FLAMELEss combustionis not a new thing in the world, 
but its value and the office which the flame fills have been 
overlooked. In arecent address before the British [n- 
stitute of Mechanical Thomas Fletcher, F. 
(. S., demonstrated by experiment that flame and smoke 


Engineers, 


have no connection; thatthe visible part of flame is 
nothing more nor less than solid particles in a state of 
in an inter- 
mediate state, between perfect combustion and smoke, 


incandescence; that, in fact, flame is a fuel 


ind that it may either go on to perfect combustion or 
degenerate into smoke, according to the conditions 
present. 

Witten the Lord Lieutenant of Ireland went up to 
Potrush recently to inaugurate the new electrical rail- 


road, the, engine, to the horror of the ‘projectors, refused 
Upon investigation it was found that some- 
body had diverted the current from the rails into the 
earth by tapping it with a piece of iron. The o»struc- 
tion removed, the train moved off successfully. 

O» 


to b ilge, 


rHe Brooklyn bridge the waste power caused by 
the strain of the car-propelling cable over the great 
Wheels is taken up by an ingenously constructed plate 
and drum, and the power thus obtained is used for 
switching the cars at the end of the route. 

Sr. Louis 1s soon to have a Free Mechanical Library 


and Reading Room. A good move. 


Hints from Practical Wen. 
Suggestions to Beginners—How to draw an Ellipse. 
BY WILLIAM WARD. 

SPECIALLY CONTRIBUTED.]| 

In my last I showed how to draw a circle 
without a center. In this I will briefly show 

How to draw an Ellipse. —Let us suppose that. 
the center is a round rod smooth and true, sus- 
pended from a frame or hinged from a base, 
but so that you can change it from perpendic- 
ular, setting it at an incline or out of perpen- 
dicular to suit what you want to do. The arm 
of the compass is connected to center bar by a 
tube that will move freely and truly around or 
up and down the center. The other arm of the 
Compass touches the surface upon which the 
figure is to be described. Set the center bar 
perpendicular or square from the base and the 
point will make a circle. The least inclination 
of the center lengthens one diameter, or draws 
the ellipse. The more the incline, the more the 


chauge in diameter, the pencil bar sliding up 





the center bar to allow the pencil to rise and 
fail to the surface of the paper. 

The annexed diagram will be readily under- 
stood. A is the free arm of the compass. B is 
the graduated scale for setting the incline of 
the ceater bar (D) to any angle. C is the arm 
of the compass which connects to the sliding 
tube (F). Eis a metal standard. K isthe thumb 
screw for setting the center bar. The dotted 
lines show the position of the instrument in de- 
scribing an ellipse. 

In larger work it may be desirable to discard 
the compass and rig up a second bar connected 
with the center bar, this second bar to be used 
in describing the ellipse. It would also be 
necessary to provide a frame for holding the 


the base would not be sufficiently strong. 
There may not be anything especially novel 
in this device to older hands. but with the 
writer, at least, it is original. 
CLEVELAND, Oct. 24, 1883. 
) 
Lubricating Oil in the Machine Shop. 


BY E. F. DIETERICHS., 
SPECIALLY CONTRIBUTED, 

Many intelligent and practical machinists 
cling to the old-line theory that one kind of oil 
should answer all purposes in the shop, and 
they hold to the use of lard-oil exclusively, and 
not without reasoa provided the lard oil in use is 
of the very best quality. 
difficult at the present day to get pure lard-oil 
for machinery purposes; it is generally adulter- 
ated in endless proportions with cotton seed oil, 
while inodorous and much cheaper than reason- 
ably good lard oil and is likewise adulterated 
with so-called mineral sperm oil, which per- 
verted ingenuity successfully and expressly 
produces for adulteration so perfect that the 
uninformed are unable to notice its presence in 











mixtures of the lower grades of lard-oil, or 
lard-oil and cotton seed oil mixed, with all 





center bar in position, as the thumb screw at | 


kinds of mineral oils for adulteration, and the 
|less lard-oil there is used in such mixtures the 
| viler is the quality used ‘to secure by its prom- 
| inent odor a more ready sale. 

Cotton seed oil is a very useful article and 
| has an excellent future, but it belongs to the 
class of drying oils and, like all of them, is an 
inferior lubricant, as it is equally inferior as 
an article of food, notwithstanding of late the | 
claims of high recommendation for such use by 
manufacturers and the barefaced offering of it 
to farmers and dairy-men, already sufficient- 
ly instructed in the dollar-and-cents-chemistry 
of oleomargarine-butter, for adulterating the 
cream to make increased quantity and profits 
on butter. 

Allthe animal and vegetable oils, even the 
best, will decompose under frictional heat, and 
as they are obliged, on account of their high 
fire test, to absorb a-considerable amount of 
heat vefore they are able to vaporize and part 
with it into space, they become decomposed by 
it and with their decomposed parts form, with 
the abrasions of the metal and the dust in the 
shop, gummy accumulations on the bearings 
which retard and drag on the motion and finally 
injure the machinery. For cutting screws and 
bolts and drilling in metal, however, they are 
unsurpassed, and even their poorest and cheap- 
est grades are well adapted for that purpose. 
Cutting screws and bolts and drilling in metals 
creates frictional heat by the.contact of two 
metallic surfaces of different density in motion, 
but the motion is not a long continued one and 
a new surface of softer metal in the shape of 
screws and bolts, etc., is constantlv presented 
to the surface of the denser metal the drills and 
dies are made of, and the frictional heat here 
developed is more readilv absorbed by fatty oils 
on account of their viscosity and excellent heat- 
absorbing qualities and enables them, with the 
screws or bolts laid aside, to dispose of it more 
leisurely. 

With bearings of machinery this is different, 
as the surfaces of the metal remain unchanged 
in close contact with each other while in motion, 
and the rapidly evolved frictional heat requires 
to be disposed of by the lubricant as fast as itis 
produced, lest the heat be absorbed by the 
metal and, accumulating more and more, cause 
it to become over-heated and injured. The 
fatty oils, and even lard-oil, with their high 
fire test are, therefore, not the best lubricators 
for lubricating machinery. They wiil decom- 
pose and form gummy deposits, and the higher 
the fire test of an oil the more heat it is obliged 
to absorb and accumulate before parts of it 
become enabled to vaporize with it into space. 
Machinists are well aware of the inconvenience 
caused from the gummuing of lard-oil on ma 
chinery not in constant use and when hurriedly 
in need of using a machine, for instanee, a 
planer, of being delayed by the necessity of first 
cleaning and getting it into working order. 
Now, if lard-oil alone is to be used in a shop, it 
has to be of the very best quality to be equal to 
the requirements of lubricating the machinery 
where the very best quality of iubricants is re- 
quired and such good and expensive oil would 
then also have to be used for drilling and cut- 
ting. It pays to use a geod efficient machinery 
oil expressly and intelligently manufactured 
for that purpose, and which can be obtained for 
little more than half the cost of any reasonably 
good lard oil, and also to keep a supply of some 
cheap quality of fatty oil for drilling and cut- 
ting purposes. The economy and benefits from 
following such course will soon outweigh the 
little inconvenience of keeping and using more 
than one kind of oil around the shop. 

Expenenced mechanics are well aware of 
these facts and know the advantage of using 
oils to suit the requirements of different kinds 





It is, however, very {of machinery. 


CLEVELAND October 22, 1883. 
« or @& te — - 
Tue Ball Engine Co., Erie, Pa., have just 
shipped a 9x12 automatic engine to Providence, 








lard oil. There is also an endless number of 


R. I. They are exhibiting one of their engines 
at the Boston Exposition, which gives the best 
|of satisfaction in runninig the Fuller electric 
‘light. They are about shipping a 10x12 engine 
‘to San Francisco: The 30 employees are given 
all the work they can do. 
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near an javeraiiaiaaind as aati to ‘the t true 
curvature, as generated by pitch circles already 
explained. 

Suppose, as in Figure 3 that the pitch circl> 
is for 200 teeth, six inch pitch, the curve AA 


” WALKER’S SYSTEM OF GEARING. 


Continued from Page 8. 


and then others fitted to them as a » change of 
speed may have been required, albeit the fault 
is not at all times with the makers of 
gearing, for very often the purposes and 
intentions of the maker are frustrated 
by either flimsy foundations, shafting 
out of line or level, or gears not geared 
to their proper depth. 

A story was told some time ago of a 
man receiving a mortise wheel uncogged 
(not having been specific in his order 
as to cogs) and a pinion for same. He 
geared the pinion teeth into the mortises 
of the wheel, and then complained of 
their not running well, and making a 
great deal of noise. It seems from ex- 
perience, to have successful gearing, 
that it is as necessary for those who 
use it, to care for it, as much as the 
maker ought to care for its proper con- 
struction. The construction or forming 
of teeth in gearing of various kinds and 
for various purposes is necessarily an 
extensive one. Ido not propose to go 
into details, or the fundamental principles in- 
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FIG. 7. 


is generated as already described by using a 
volved in gearing in general, but more particu- generating circle equal in diameter to 200 teeth, 
larly to explain a new and useful system of! six inch pitch, the. curve BB is generated as 
gearing, which is the result of mnch research | already described by using a generating circle 
and careful practical application. ‘Thousands! equal in diameter to 10 teeth, 
These lines AA 
and BB are the 
two extreme 
forms of teeth 
for a gear of 200 
teeth, six inch 
pitch, assum- 
ing 200 to be 
the highest and 
10 the lewest 
number of teeth 
to be used for 
general pur- 
poses. The line 
10 CC is a medium 

; or average line 
of gears have beeu determined by this system | of the two extremes, which is 
in this country and in England, and many flat-| found by using nearest radii 
tering testimonials have been received of their|to the curves. Accepting the 
easy and almost noiseless working. ‘distance from pitch line to 

The curves from which this sy ystem was de-| | intersecting lines D D, as that 








FIG, 


faces of teeth, and epitrochoid, for the flanks of | 
teeth. Figures 1 and 2 will serve to explain | 
the method of generating the curves. No adopt- | 
ed rolling circles are used. The pitch circles | 
generate for themselves in this system, as they | 
do in all gears in actual service. In figures 1 | 
and 2, two templates, a and } are provided, re- | 
presenting gears with pitch diameters respect- | 
ively of 12 and 30 teeth, six inch pitch. A piece 

of wood C, is attached to template A, in figure | 
1, to carry a marker D, to generate face of | 
tooth for gear of 30 teeth: the marker D repre- | 
senting side of tooth of 12 tooth pinion will gen- | 
erate a face for gear of 30 teeth that will pre-| 

cisely contour with flank of 12 pinion, when | 
said flank is generated with a marker placed at! 
E. In figure 2 the piece of wood C is attached 

to template A to support marker D outside of 
pitch circle. The position of marker represents | 

end of tooth and will generate a flank for aj 
gear of 30 teeth that will contour with face of | is necessary to accept this intersecting point 
pinion tooth when |where the average can be taken, on account of 
said face is gen- | having to allow clearance at bottom of tooth. 
erated with a | It will be understood that the average line C C 
marker placed at |extends beyond 2) D, It is impracticable, how- 
E. By this meth- ever, to average that portion of flank below D, 
od of generating | on account of having to give clearance at hase 
any pair of gears |of teeth. That portion of face above D is 
intended to work caused to be slightly smaller than the average. 
together will work | This is a practical advantage, as it allows that 
absolutely cor- |part of face of tooth above D to get within the 
rect, with true ‘pitch circle of the opposite gear before coming 
velocity ratio, and ‘in contact. This is necessary in cast gearing 
if necessary, with- lon account of inaccuracy of pitch in patterns, 
out any clearance or straining of teeth in molds during casting. 
at sides or base of Figure 4 is a similar illustration to Figure 3, 
teeth. Gearsthus ‘and the foregoing explanation is adapted to 
generated only work in pairs. In practice the | | both illustrations save that the pitch circle is 
objection to this is that gears so determined | for 10 teeth, six inch pitch, the curve 4 A be- 
will not interchange. The system we have be- | ing generated with pitch circles of 200 teeth, 
fore us overcomes this diftic ulty in a very /|six inch pitch, and curve B B with generating 
simple manner, and at the same time gives as! pitch circle of 10 teeth, six inch ‘pitch. It 


| , 


10 Teeth 


10 Teeth 





FIG, 9. 





15. 


FIG. 

















|but in practice this 
six inch pitch.|for they have 


oa ee 


must be iilaesined that whatever number of 
teeth the gear may contain the 200 teeth anq 
10 teeth generating pitch circles must always 
be used. The average being taken in all cases 
the gears will interchange “without deviating 
materially from the true epicycloidg| 
curves for face and epitrochoidal curye 
for flanks, or true curvature as genera. 
ted with pitch circles only, of which 
this is the nearest practical approxi. 
mation. 

Those who are conversant with this 
subject will see at. once a material dif. 
ference between the system here ex. 
plained and that known as the Wiillis 
or Odontograph; he adopting a single 
generating circle, the diameter of which 
is equal to the radii of the smallest gear 
in the set. Why such a generating cir. 
cle is used on a pair of gears of 200 
teeth, intended to work together, I am 
ata loss-to know, when the true form 
can uply be generated by the two pitch 
circles being rolled together.: I pre 
sume, by the above, that the 200 is 
prepared to work with 10; but the 200 
is not prepared to work with one of its 
own size, or any other brt the 10. By the 
Willis system we have a wedge-shaped tooth 
for all gears which have a strong appearance; 
amounts to nothing, 


less teeth in contact than 
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termined are known as the epicycloid, for the | portion of the tooth that is most in contact, it| those of a true epicycloidal and epitrochoidal 


form generated by pitch circle, which, although 
Ismaller at the root, has more teeth in con- 
tact, distributing the strain over a larger por- 
ition of the rim. At the same time, there is 
| not the objection in working out of gear, as in 
ithe Willis, which is caused by the thrust from 
the wedge-form of tooth wearing the bearings. 
| It is evident that the thrust is as the incline of 
| the surfaces of the teeth or the contact angles 
{to the line of centers of both shafts. In pin- 
jions the Willis system has the reverse; viz., a 
very weak tooth at the root. Pinions ought to 
be as strong as possible ( without injury to tkeir 
form) on account of having but one or two 
teeth in contact. 

Figures 5, 6.7 and 8 are drawings made to 
compare the Willis system with the Walker 
| System; figures 5 and 6 representing a pinion 
of 12 teeth with a wheel of 200 teeth, both be- 
ing drawn at the same relative position to each 
other thats 
fair compati- 
son may be got 
of the forms of 
teeth and their 
points of con 
tact. 

In the Wil- 
lis system the 
points of con- 
tact wil! be 
seen to be 
much further 
from the base 
of the pinion 
tooth than it 
the Walker 

system. In 
the tooth A, Fig. 5, we have for Willis 3 7-16 
in, as against 3 inches in tooth A, Fig. 6, in the 
Walker. In the tooth B Fig. 5, we have 2 1-16 
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inches in the Willis as against 1 9-16 inches ia’ 
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tooth B, Fig. 6, in the Walker. The thick- 
ness of pinion tooth at base in the Willis 
is 238100 inches as against 2 54-100 inches 
in the Walker system. The limited dis- 
tance of these points of contact from base of 
pinion teeth and the increased thickness of 
same gives a pinion much more advantage in 
the Walker than in the Willis system. In the 


same proportion as the points of contact are 
nearer the base of pinion teeth so they will be 





ric. Ll. 


further from the base of the wheel teeth, thu 
bringing the greatest strain or leverage on th 
wheel teeth which will in all cases be bette: 
able to bear it than the pinion teeth. — 
Figures 7 and 8 represent a pair of wheels of 
of 200 teeth, both being drawn at the same rel- 





ative position to each other, Figure 7 being 
from the Willis system and Figure 8, from the 
Walker system. The angle lines form tangents 
to the points of contact and 
show clearly that thcre will 
be an excess of thrust on the 
teeth, also the bearings in the 
Wiliis wheels. At the point 
A, Figure 8, the teeth will be 
seen to be much nearer con- 
tact than in Figure 7, showing 
that there are more teeth in 
contact or that they remain 
in contact longer. 

Figures 9, 10 and 11 are 
illustrations of extreme nume~, 
bers of teeth in gear. Deter- ™ 
mined by this (Walker’s) sys- 
tem, it will be observed that 
the form of teeth in the pin- 
ions of 10 teeth are all alike; 


also, the form of teeth for gears of 200 teeth | gear of the set, were employed, while the point 
These two extreme numbers of|of contact taken at any position of a gear and 
teeth have been selected for illustration, as| pinion is nearer the base of the pinion tooth, 
they are really the worst cases to determine. | 


are alike. 


All other numbers of teeth are as the difference 
of their diameters, the difficulties lessening as 


tremes. 
finding the respective radii for the average line 
as explained in Figure 3, the writer used tem- 
plates of 6 inch pitch for gears of 10, 12, 15, 20, 
30, 50, 100 and 200 teeth, also a rack. The) 
forms of teeth were found for each gear 
by using pitch circles of 10 and 200 | 
teeth respectively, as in Figure 3, for | 
the generating circles, they being chosen 
before as the limits. To determine the 
teeth of gears by this plan would be 
tedious. To obviate this the writer has 
arranged a very complete and conve- 
nient chart or scale, known as Walker’s 
Wheel Scale, whereby any person with 
ordinary mechanical ability may delin- 
eate in a few moments the proper form 
of tooth for any particular gear needed. 
Figure 12 is an illustration of chart or 
scale. From the portion A we get the 
length of tooth for any gear. From the | 
portion B we get half the thickness of 

tooth on pitch circle; from portion C 

we get half thickness at root for any 

gear; from portion D we get half thickness 
of tooth at point. These half thicknesses 
are set off on each side of center or radial line, 
as in Figure 13. Figure 14, is a complete illus- 
tration of three teeth determined from the scale 
for a spur gear of 6 inch pitch and 60 teeth. The 
pitch are A A being struck with proper radii, 
we draw radial line B B from scale set off A C 
and A D forming lengths of flank and face re- 


In delineating the forms of teeth, and | tooth.” 





nesses at pitch line, root, and point of tooth,— 
then with radius C H for flank of tooth taken 
from scale for a gear 6 inch pitch and 60 teeth 
| intersect arcs at C from # and F on both sides 
of tooth. These intersections indicate position 
for path of centers for striking the flanks of the 
teeth. Then with aradius CI for face of tooth 
taken from scale, fora gear 6 inch pitch and 











Contracts and Construction. 





A NEW rolling mill at Chartiers, Pa., is ru- 
mored. 


SPRINGFIELD, O., water mains are to be ex- 
tended. 





Jacos Snyper, Akron, O., has the contract 





60 teeth, intersect arcs at C from # and G on 
both sides of tooth. These in- 

tersections indicate posi- | 
tion for path of centers 
for striking the faces of 
the teeth. The fillets at 
the roots of teeth are 
struck with radii provi- 
ded for on scale. In de- 
termi.ing gears with 
less than 30 teeth, as in 
Figure 15, ares E E 
struck with radius equal 
to half thickness of tooth 
are used across pitch 
line, allowing the arcs 
forming flanks and faces 
of teeth to blend with 
them. The forms of teeth 
from this system is such 
as to roll easily on each other 
without jarring. Joshua Rose 


after investigating this system says, in et 
‘ e| 


cinnati Artisan of Dec. lst, 1879: 
general results obtained by the Walker sys- | 
tem are, that in small gears there are more! 
teeth in contact than would be the case if roll-| 


[ing circles, equal in diameter to the smallest | 





giving a longer operative length of flank than | 


would be obtained by striking the flank curves 


‘from a point on the pitch circle, intead of from 
the gears approach an average of the two ex- | 


a point on the addendum circle, or point of the 
This addendum point was clearly | 
illustrated at # in Figure 1 and D in Figure 2. 
Fig. 16 is an illustration of my method of 
knowing if a pair of gears will work together | 
withont making templates, for that purpose. 





FIG. 16. 


| All gears (irrespective of their diameter) work- 
ing together make the same feet per minute on 
| their pitch lines; hence if we set off A, B,C, D, 
as in Fig. 16, any equal distance apart on pitch 
circle of both gears, then with radii for faces 
and flanks of both gears describe arcs from A, 
|B, C, D, always keeping one end of dividers on 
\the “ path of centers,” belonging to that part 
\of the teeth being described. The lines thus 





for plans for a $20,000 Methodist Episcopal 





FIG. 14, 


church at Greenville, Pa., and for achurch at 
Camden, N. J. 


Wess’s Opera House, Warren, O., is to be 
entirely remodeled. 


Bouiipines costing about $75,000 are to be 
erected by the Government at 
the Columbus, O., barracks. 


Steam heaters are wanted 
in the Hubbard, O., school 
building. 

Tue Trumbull County, O., 
Children’s Home will prob- 
ably be located at Warren. 

Tue latest Hall Safe & 
Lock Co. rumor is that their 
works are to be removed from 
Cincinnati to near Chicago. 

Joon W. Bookwatter, of 
Springfield, O., will tear down 
his Lagonda House and re- 
build it as a first-class, mod- 
ern, six-story hotel, with two 
elevators. 

Goprrey & Ciarke, Elkhorn, Pa., will at 
once put up a newpaper mill. It will be of iron, 
75x150 feet in dimensions. 

Recent Ohio incorporations, with capital 
stock: Ballast Unloader Co., Toledo, $25,000; 
Southern Wharfboat Co., Cincinnati, $20,000; 
Craig Patent Rein-holder-Co., Canton, $12,000. 

Recent fires: At Watertown, Wis., Kunert 
Bro’s. machine shop; at Shelby, Mich., Pullman 
& Hinghman’s handle factory; at Coleman, 
Mich., Geo. Miller’s shingle mill; at Blooming- 
ton, Ill, Smith & Barnes’ carriage 
works, 





Curiosities of Mechanics. 

It is estimated that ninety thousand 
millions of cubic feet of water pour over 
Niagara every hour. Estimating the 
fall as 169 feet, this means about 500 
million horse-power running to waste. 


Messrs. B. and S. Massey, of Man- 
chester, Eng., have just completed for 
the Mersey Forge, Liverpool, an excep- 
tionally powerful steam hammer. The 
total weight of the hammer without the 
base-plate and anvil is about 50 tons, 
and it has a falling weight of nearly 11 
tons. Itis of the bow form, and mea- 
sures 18 feet between the standards. 
The cylinders have a 34 in. bore, and 
the piston a stroke of 7 ft. 


Tue steam fire engines of the ctty of Berlin, 
|have pipes for the discharge of compressd car- 
_bonic acid into the steam chamber. When tke 
| engine starts from the station the boiler is heat- 
ed; on arriving at the fire the carbonic acid is 
at first employed as a motor, then the gas and 
| steam work together, and finally steam alone is 
|used. By this arrangement the engine is 








spective y; from scale set off B FE BF BG, on described will show the relative position of the brought into action four or five minutes soouet 


each side of radial or center line, forming thick 


teeth at various positions of the gears. 


than would be otherwise possible. 
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OFFICE OF TRADE REVIEW AND WESTERN MAguINer. 
CLEVELAND, FRIDAY EVENING, October %, 1883. 


IRON ORE. 

The present tone of the market can best be reflected: 
perhaps, by the following portion of a letter from a con- 
sumer: “ At present we have all the ore we can handle 
and would not feel inclined to place our orders for any- 
thing until we can see a revival of trade.” Furnace 
men are still maintaining the above policy, buying only 
for actual wants, and we continue to hear of some fur- 
naces blowing out; but while this is true, the tendency of 
trade appears to be more and more in the dtrection of 
better business and higher prices before the winter is 
over. A well-irformed-ore man stated. that stocks of 
iron west of the mountains are not large, those in con- 
sumers’ hands being “ nothing’’ and those in producers’ 
hands less than last Spring. Trade is fairly steady at 
present prices, though the week’s business has not shown 
any large transactions. It begins to look asif, with the 
restricted production this year, the docks will be pretty 
well cleaned up by the opening of navigation next year- 
As far as we can judge, the good low-priced ores are 
about sold up, and not much of No. 1 left. The con- 
sumption promises to be large during the Winter, and 
by Spring there will be a sharp demand for any unsold | 
ores. We know of several large concerns, that have 
supplies only through February, and with ordinary de- 
mand will then have to buy. Shipments from Lake 
Superior ports up to and inclnding October 17 were 
1,932,891 tons, a decrease of 524,663 tons from last year | 
up tothe same time. Lake freights continue firm at | 
$1.45 from Escanaba and $1.75 from Marquette to Lake 
Erie ports. The effect of the failure of a leading ore 
dealer the past week will not be materially felt upon 
the market, as the causes leading thereto are remote and 
relate chiefly to transactions between him and the com 
pany he represented. There have been receivd at this 
port the past week 12,206 tons; shipped, 28,905 tons We 
quote: 

No. 1 Specular and magnetic Bessemer Ores per ton .$7.00@ 7.50 





No. ] Specular (non- Bessemer) ores per ton......... 5.50@ 6.50 
Bessemer Hematites as + paws 66.0 a0n sae <eethticn ce eee 5,2) 
Non Bessemer Hematites ..................... 4.75@ 5.00 
Menominee Range Bessemer .........:.............. 6.25 @ 6.75 
Menominee IKauve non-Bessemer...... ; cavee 3@ 5.00 


Receipts and shipments of ore at Cleveland each 
day the past week have been as follows: 





Date Receipts (tons), Shipments (tons), 
Oct, 18 = ee ial “ 2,371 , 

als 49 s 12, 138 $6 

“ 90-21 wens 45056 “ 3,680 “ 

oh pete a. 6,376 “ | 

“ 28 7,880 * 1,021 “ 

SS Be. bates cd « apecber 12 “ 3,319 “ 
Total 12,206 ‘ 28,605 . 
eS” ar ree 30,243 S 


10,780 | 
IRON ORE RECEIPTS AT LAKE ERIE PORTS 


{Specially reported for the TRADE REVIEW. 


> - , ‘ | 
Farrport, O., 25.—For the week ending October 24 | 


the receipts of ore at this port were 4,730 tons. 
LORAIN. 
[Specially reported for the TRADE REVIEW. 
Lora, O., Oct. 20,—The receipts of ore at this port | 
for the past week have been 2,500 tons; shipments, 500 | 
It has been rather a dull week in the 


tons. vessel | 


business. 
PIG IRON, 


There has been a fair volume of business the past | 


week, but the range of transactions has not been large. 
There is a good demand for good brands of Foundry and 
Mill, and there is no excess of best irons. 
trouble is the want of confidence. 
and coke has enabled furnace 


The greatest 
The low price of ore 
men to sell for at least 
some profit, while the fact that prices are now be- 
lieved to be at bed-rock gives ground for the prediction 
that the next turn will be upward. “ Any change must 
be for the better,” is the general talk. Certainly there 
is no cause for alarm, since the situation is not to be 
compared with that of 1877 and 1878, business being 
much more on a cash basis now thanthen. Advices from 
the Shenango and Mahoning valleys are that most of the 
furnaces are working on contracts, and that there is little 
or no accumulation of stocks. The situation at Pitts- 
burgh furnaces is substantially the same. 
the Thomas [ron Co. has made another drop of 50 cents 
per ton and blown out three of its furnaces. 
CHARCUAL PIG IRON, 


No. 1 Lake Superior charcoal. ..................... $23.00 @25.00 
No. 2 Lake Superior charcoal....................00: 23. 25:00 
Nos. 3 and 4 Luke Superior............ SN its 2. 27.00 
Nos. 5 and 6 Lake Superior... ..................... - 28.00°H25.00 
NE Bis Me My TEED 05 0.06 oni nsnccecececte aes » 35.00@37.00 
SEITE MIRE” PU MIMUE BSG osc Bock ccceck cheiedesncdeace 28 .00@33.00 
BITUMINOUS AND COKE [RON. 
Me,:2 Gonder, OT Lae ONG Ls iss 6 0kb hee ee te $21.50@22.50 
a ess nod Sn 0 5 ahaa alee ck ola a bk alam d 21.00 
No. 1 foundry, lake ores, with cinder mixture...... 20.50@21.50 
NSS, PORE ET ry PPT ne re ee 19.50.@20.50 
No. 1 foundry, native Ohio ores.................... 21, 22.00 
III. i ane Gills S wlele tb Vase na GOES Co odo Velen ds lee neics - 19,00@20.50 


| working in concert with the Western 
| ing adopted a pledge at its las 


z |the Western 
AT FAIRPORT. | gees : Kay 
| week were 7,151 kegs; shipments 5,546 kegs. 


of coal. 
| still have an upward tendency, $1.00a1.15 to Chicago and 


In the East | 





No. l silvery, native Ohio ores. .........-...6-+.++-++ 21 0922. Po | 
No. 2samre.... ak <% Socectap «0's ant | 
No. : gray forge, SN i) ELIA 19. 20.00 | 
No ray forge, neutral - Seeruere Te 
No, 1 TS ttrrece Wien, eseve <> Sar . 22. 23.00 | 
No. 1 * Arnold” American Se atc Rs Bs ae che oe ad 24.00 

No, 2 “ 23.00 


Receipts and shipments of pig iron “at C leveland each | 
day the past week have been as follows: 





Date. Rec or yg he tons. Shipments, tons. 
RAP ERE ie AS Pe ‘ 16 bead 
” BP Scns On 85 , 117 ad 
OD. ME. AS Shae beer o htm . 59 66 ve 
PE a eons dhe. c's eaked ak 4,491 aed 121 ‘ 
i ee eee 6 114 ae 
PP ar abate wesce 60 Lay | & 72 “a 
ec GG Sy eee 5,563 * 440 baad 


MANUFACTURED IRON. 

We have to report a moderate demand for manufac- 
tured iron this week, sheet and plate iron being more 
particularly sought after. Sales of bar iron continue to 
be in small quantities, yet dealers have no special rea- 
son to complain of the situation. Most of the mills are 
running steadily, though not all full force. Manufac- 
turers are generally in a better condition now than they 
were a year ago in this locality. One feature of trade 
deserving notice is the steady increase in the demand 
for steel plate and the consequent displacement of iron 
plate in the market. 

Receipts of bar iron in Cleveland the past week were 
1,266 tons; shipments 1,45ltons: 

Srret Rarts—Orders are coming in slowly, and mills 
are running only on limited time. The Iron Age hears 
of an order of 2,000 tons placed with a Western mill for 
Spring delivery, at $40.50. 

Shipments of steel rails in Cleveland ithe past week 
were 882 tons; iron rails, 1,655 tons. 

HARDWARE, 

Trade continues fair, tinners’ Fall goods moving off 
most actively. Russia iron is yet in scarce supply. Col- 
lections are a little harder to make. The Western 
Shovel-makers’ Association met recently in St. Louis 
but made no material change in the list. The maau- 
facturers of lawn-mowers met in New York recently and 
decided to leave the discount of 1883 unchanged. The 
window glass strike is still on, and stocks are much 
broken. We lower prices on annealed and barbed wire. 

Naris—Nailsare in good demand and supply, though 
5c. lower, in sympathy with the iron market. We now 
quote them at $2.75 for carload lots. The Western 
Nail Association met at Pittsburgh Wednesday and de. 
cided, contrary to expectations, not to shut down for four 
weeks but to defer action until the November meeting. 
Stocks were reported moderate and assortments badly 
broken. The Atlantic States Nail Association is now 
Association, hay- 
meeting not to sell any 
nails west of the Allegehenies during the stoppage of 
factories. Cleveland receipts the past 


COAL, 
The utmost activity has characterized the market dur- 
ing the past week. The market is short of large sizes 


Prices are stiffening considerably. Freights 


being asked and obtained, and tonnage 
| scarce at that. The local anthracite market is in good 
The Coal Trade Journal puts the anthracite 
| production up to October 1 at 23,035,519 tons as against 
20,778,246 tons last year. 
Receipts and shipments of coal at Cleveland each day 
the past week have been as follows: 
Receipts tons). 


| Milwaukee 


| condition. 


Shipments (tons). 








Date Anthracite. Bituminous Anthracite. Bituminous. 
Oo. 18... iaissccs ee 4,210 4,382 
ne 9 52 8,055 11] 1,555 
eae x eats See 166 10,151 24 1660 
RL PRS 163 5,666 17351 
ee EES Ce 135 7,554 60 : 
SCM pens tase 192 7,726 1] 8,150 
Fee ony ree 993 48,392 206 12,268 


AT OTHER’ PORTS. 
CHICAGO, 
Specially reported for the TRADE REVIEW. | 
CuicaGo, Oct. 24.—The total receipts of anthracite 
| from May 1 to October 1 were 701,917 tons; bituminous, 
1,125,795 tons. The total receipts ofall kinds of coal, 
including coke, were 1,827,712 tons. 
LORAIN. 
| Specially reported for the TRADE REVIEW. | 
Loratn, O., Oct. 
this port the past week have been 500 tons, 





been 2,006 tons. 


the price 30 cents per ton January 1. 
METALS. 


main quite firm. 


MACHINERY OILS. 


20.—Receipts of bituminous coal at 
CoxEe—Local receipts of coke the past week have 


The Coal Trade Journal denies by au- 
thority the report that the coke men intend to advance 


The local market is very quiet, although prices re- 


prices for them, as well as animal and. marine oils, with. 
out any material change in prices, 


LOUISVILLE PIG IRON MARKET. 
Reported for the TRADE REVIEW by Geo. H. Hull & Co, 
There is no animation in the pig iron market. The 
amount being consumed is large and manufacturers are 


|buying to cover their wants, which in the aggregate 
| creates a very satisfactory business as to quantity, but 


prices continue very low: 


FounpryY [RoN.—Hangin 
$24.50; Southern Charcoal, 
Stone-coul and Coke, No. d 


Rock Charcoal, No. 1, $23.50@ 
No. 1, $21.50@$22.00; Hanging Rock 

$19.50@$20.50; Southern Stone. 
coal and Coke, No. 1, $19.4 20.00 ; southern Stone-coal and 
Coke, No. 2, ne herent 77 00; ** ogo Scotch,’’ $18.00@$19.00; 
Open Silver Gray, $17 — ; Close Silver Gray, $16. 50@ 
$17.00. MiLL-IRONs.—No. "Ghivensi. $19.00@$20 00; No.1, 
Stone coal and Coke, pre TH $17. 90 @$17.50; No.2, Stune-coal 
and Coke, Neutral, $16.50@$17.00; No. 1, Stone-coal and Coke 
Cold Short, $16, 5a, $17. Ov; No. Stone-coal and Coke, Cok 
Short, $16.00 @$16.50; White and or Cold Short and Neu- 
tral, $15. ye cass i ag? trae en ne Ag pee 5 Rock, Cold 
Blast,, $30 .v0@$3 ng, week. Warm Biast, $23.00@ 
$24.00; Alabama an boon "Wares and Cold Blast, $27.00@ 
$28.00; Central Kentucky, td Blast, $26.50@§27.00. 


CINCINNATI PIG [RON MARKET. 

| Reporte for the TRADE REVIEW by Rogers, Brown & Co.}| 
The Hanging Rock failures are the principal features, 
of the week, in the pig iron market.’ What the effect 
will be upon demand and prices cannot be foreseen. 
However, the entire product of all the furnaces inter. 
ested would not equal that of a large Southern coke fur- 
nace. There is some iron at the Campbell furnaces which 
if forced to sale, will compel other charcoal producers 
to stand aside until it is out of the way. In coke irons 
there is no change. Some large consumers are in the 
field with offers a dollar below the market for big lots, 
spot cash and early delivery, but these find no takers, 
Southern foundry iron is taken as fast as made and at 
full market prices. In mill iron the furnaces are, as a 
rule, sold far ahead. It is estimated that the leading 
Alabama and Tennessee producers have sold in the ag- 
gregate 30,000 tons ahead of make. Foundry business 
continues good, the stove makers being especially active. 
The mills have work enough but complain sorely of pri- 
ces. Most of the car wheel works are full of orders and 
using heavily of iron. We revise our quotations which 
are for eash: 


Hot Blast Foundry.—Hanging Rock Charcoal, No. 1, $2250 
@$23 0; Hanging ack Charcoal, No. 2, $20 00@$ $22 00; South. 
era Charcoal, No. 1, $21 50(@§22 50; Strong Coke, No. L $19 50@ 


$20 5C Strong Coke, No. 2, $18 50@$19 00: Strong Coke, No. 3 
$18 0)@$18 50; Soft Stone Coal, No. 1, $19 50@$20 50; Soft Stone 
Coal, No. 2, $18 000519 00, Fo-ge—strong Neutral No. 1 mill 
$17 00@$17 50; Cold Short Ne 1 mill, $16 00@$16 50. Car Wheel 
& Malleable—Hanging k Cold Blast, $30 00@$31 00; Hang- 
ing Rock Warm Blast, $24 00@$26 00; Southern Car Wheel 
Lron, $25 50; Lake Superior Car Wheel Iron, $24 50@ 
$25 bu: Lake uperior Malleablé Lron, $24 50@$25 50. 


| Reported for the TRADE REVIEW by E. L. Harper & Co.) 

Notwithstanding the financial misfortunes that have 
overtaken some of the furnaces, and the much talked-of 
“ dullness,” the market is well sustained and prices rule 
quite firm. There is no superfluity of standard grades 
of coke foundry and Mill Irons, amd the trade is begin- 
ning to realize it. We quote as prices current: 
FouNDRY.—Hanging Rock Charcoal, No 1, $232 
Hanging Rock Charcoal, No. 2, #2! 25 @$23 25: Strong Neutral 
Coke, No. 1, $19 5@$20 50; Strong Neutral Coke, No. 2, $15 00@ 
$19 00; American Scotch, No. 1, $18 50@$19 50. GREY FORGE.— 
Neutral Coke, $17 0X@$iT 50; Cold Short, $16 50@$17 00. Car 
WHEEL AND MALLE ABLE—Hanging Rock, Stric tly Cok { Blast, 
$27 75@$28 25; Hanging Rock Warm Blast. $24 00@$24 50; Lake 


Superior, Chareoal all gui ules $26 00 @27 00; Southern CarW hee 
Strictly Cold Blast, $27 0 @ 28 5°. 


H(@$24 25; 





LUMBER MARKET. 


LANK—MIXED WIDTHS, 1% AND 1 INCH, 
Al &2. $50 00 A 3..$4000 B. $3200 C..$2100 D.. $1400 E. . 1200 
2-IN. 12, 14 AND 16 ft., TOGETHER. 
Al & 2..$48 00 A 3..$4000 B $32 00°C $2109 D. 
BOARDS—l1IN. MIXED WIDTHS. 


.$14 00 E_ 1800 


A1l&2..$45 00 A 8..$3600 B..$2900 C.. $2000 D..$1400 E. 1100 
STOCK BOARDS—12 IN. 
A 1 & 2..$45 00 A 3. .$3605 B. $34 00 C..$2000 D. $1500 E. .1200 


STRIPS—6 IN, 
Al &2. 34200 A3..$... B .938200 C..$2000 D..$1500 E. 12% 
FLOORING, ree AND CEILING. 
Matched footing. . . .A 8, $42 00 B, $35 00 CO, $23 00 D, 18 00 
Matched drop si ing, 6 in.A 3, herd B, $38 00 C, $23 00 D, 18 00 
4g in. bevel sidin 1 & 2, $2200 A 3, $20 00 LB, 18 00 
Beaded ceiling $2 higher hap flooring. 
BILLSTUFF. 
Saban jolet, 12, 14 & 16 ft.$12 00 Small timb’ r, 12,14,16,15 ft 14.00 
8 ft 12 00@$13 00 larger than 8xk, special. 
Long timber, 20 ft. and over, add about $1 per ft. to the price 


of short. 
SHINGLES, LATH AND MILL WORK, 
Shingles, XXX, 18in...... $4 10 ler Norway ....,,......3250 
clears or clear butts 18, $1.00; 5,28. $1 50 
: $2 50@$3 00 Matching, flooring and 
Rath, W. Pine. .:- deste $270 drop siding...... $2 0O(O§2 50 





Coat deteriorates or , decays to a greater or 
less degree by exposure to the atmosphere, by 
disintergration or crumbling, and also by g orad- 
ual combustion of the volatizahle elements. 
Atmospheric oxygen is absorbed, and converts 
the hydrocarbons into water and carbonic acid. 
It has been proved in one case, in Germaby, 
that bituminous coal, after having been ex- 
posed for nine months, lost half its value as 
fuel; coal exposed for three months to a temper: 
ature of 284 deg. Fahr., lost all its bydrocat- 
bons.—j| Ex. 


—————_-- @ <o—________—- 














The demand for seasonable oils is good, with firmer 


Give the Trape Review a trial. 
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ae , Charcoal Iron 
Cleveland Wholesale Prices, | 6inch, Pa SP ae 250 


[The lowest quotable prices 
are given in all cases. | 


HARDWARE. 


Adzes. dos $18 40 
Carpenter’s...... per doz $15 
ri jan eh oe Ig 
Heavy railroad..*“ “% 1950 








Axes. 

per doz. 

James’ 2d qual........... $7 00 

BUST Oe wsxccss ss wes 02, Se 
* ~ doub, bitt....... 15 00 | 
if |, eee ae 9 50 | 
MBO Es vines teateerr ce <e0 8 00 | 
Lippincott’s Crown..... 8 50 | 

Cut More..... 900 
Peck’s Double Bit...... 22 00 | 

“Champion Blade..... 11 00 


Good triple silver steel.. 11 50 | 


Axles. 
Standard list,.. 


Nos. 1 to 6, 50 & 10 off | 
Nos. 7 to 14, 50 & 5 off | 


Nos. 15 to 18, 45 off 


Nos. 19 to 22, 50 & 5 off | 


75 | 


MED Seticineue ees 83 50 


ao . eo prey eee 4 50 |} 
* do 5a... tare 5 
Planished Amer. Russia [ron 
44inch .G06.... ciisteo eae 
5 do Re ae - 650 
16 do ee ERS 5. - 850 
it -d& . ee ee 9 50 


Discount 334% per cent 


Chisels. 
dot and cold cutting...% tb = 


| Railroad track ...... 
| Machinists........... 80 


Mallet head......... 50 

eS aie ogc cesteuves 50 

Pe Ss says 3 pc 50 

3tone cutters ........ 50 
Crowbars. 

| Cast steel .............. Bh 7 

Iron,steel peints...... 5c 


Cutlery, Pocket and Table. 


Meriden Cutlery Co ., table net 
Am. Miller Bros.’ Cutler 


Anvils. Aaron Berkenshaw’s ; 
per lb. pocket dis 25 
Eagle, Amer......... 10c dis 20 | Fram Cutlery Co., . table net 
Wright’s ar ae 11%c@llc | Cleveland Cutlery Co.. -dis 25 
Armitage’s Mouse Miller Bros., pecket.... 33 3g 
MUNN, Dee bind, 4-4 BG 9%c@9xXc | Akron Cutlery Uo.... .dss 45 
yoy Bee 103K ¢ | Coopers’ Tools. 
Wilkinson’s.......... 1046 | 


Anvil Vise and Drill. 


Augurs and Bits. 


C Scut augers ...... dis 50&10 
do do Oo bits...... 50& 10 | 
DC gimlet do Ives.. dis 50 
Snel ag > Pere ,----dis 40810 
ussell Jennings’ augers. } 
7 . 0&10& 10 
Cook’s pat augur........ 40&10 
Animal Pokes. 
pM AN eer Ss $ 350 
CRE sc oti Gewese ie oa.s: 
Berea, per doz...... ---. 400| 


Eagle, per doz............ 5 00 | 


Apple Parers. 


Domestic& Reading ® doz.$7 e | 


TUPI PON. fo. xaiteesiss 4 
Bolts. 
Machine....... esa ae dis 70 
iy ARP Rees dis 40 
Plow, R.B. & W_. dis 40 

Cast Iron Barrel Shut- 

ter, etc..............dis 55&10 
Cast Tron Chain (Sar- 

sent 000). ..42.-25: -dis 60& 10 


ives’ Pat.Door Bolts. — dis 50 | 
Wrought Barrel..... dis 55&10 | 


Wrought Square ....dis 55410 
Wr’g’t Shut’r, all iron, 
Stanley’s list ... 


COM OTe tes sce aha es dis 40 | 
Oe yards dis 40 | 
Bolt Ends 16s. per lb net... 70 | 

: Bellows. Dis 
OS aS © Rca eaieal 40 pr cent 


BI’ksmith’s com new List,50#ct 
Moulder’s new list, dis 25 # ct 
Hand, new list, 25 per cent 


Butts. Dis 
Wrought brass....... 70 
Cast, loose joint.... 60&10 
iy 3” eee 55&10 
Wrought, fast joint 
Ror 50&10 
Wrought fast joint 
ESP Pe 50&10 
Wrought loose joint 
broad See sae 5510 
Wrought table and 
back fiaps.......... 50&10 
Loose joint, without 
Tg ae eee 0 


‘““Gaylord”’-Standard Quality. 
CO. BOs 3a sutancts tissues; t 50) 
C.H. Ne. }Shell.:.:.< 5.48 
C.H. No. 1, 60,000.....:... 5 25 
C.H. Mo: 15 B6000...2.5.....8 Oe 
C.H. No. 1 Flange........ 6 50 
PIVGDOR oro ats soeeca me, 

T.S., 60,000 .....(as per). .6 50 
T.S., 65,000 ..(actof).. 


, , 

Ifomo. Steel, 70,C00(of Cong)7 50 
Heads, 4c ry lb. extra. 
N.B.-Eastern brands of boiler 
late at from 2-10 to 3-10c PB 

fh less than above orices. 


Boiler Tubes. 


‘“* National’ Standard Gauge Clark & Co.... ..........70&10 
l inch to 10 ee dis 3744 7 matte 
“Nati ’ . > 4 . 
iene Spagera a Whippe Mfg Uo ..... 50 &16 
“ National” Special Locomo- Norwalk Lo Co ... 45&10&10 
tive Tubes. ..........net list | | Nails. oak 
Bag Holders. > lad lisopneaaegten a 
Sprengle’s Pat, $18.00 per doz| gand7a.......... 11." . 50 
40 per cent. dis. SOO OES iii inceccscceccs 75 
Boiler Makers’ Tools. 4 oer ereccesees -++ 150 
Doty’s Power Shears ..net list | ~ siceoh dulst. wataiance.. ois 
Hand Lever Shears. net list 7 ee Ree ee ee 4 
Power Punch...... net list % inch wach kehds 4 etch dee 3 00 
Hand Punch ........ net list i a OP Bae eae 1 00 
Steel Screw Punch..... net list | Lig inch barrel nails... 50 
Iron Screw Punch ....net list re; i da an 175 | 
Boiler Plate Rolls...... net list | ri do do do ||..'' 350 
Buffalo Forges& Blowers dis 20 | *, d i ‘>. ee 
omen? ere etist | Sut epikes ail sizes....... 8p 
Spring Tube Expander . .dis 15 | Cline nails all sizes... «1:75 
Koller Tube Expander.net list Casing and box nails. 75 | 
National Tube Cleaner .dis 20 | Finishing nails | "g) 95 
Wire Flue Brushes ... .net list | Tobacco nails, ........... 50 | 


Anvils—‘Peter W right’ 123¢# 1b | 
Solid Box Visea . net list | 


Cleveland Stamped Elbows 
Genuine Russia Iron 


1ginch, per doz........... 5 50 | 
>» do GO ccccal. . 750) 
do do 


. .dis 50&10 | 


Bradley’s ....... % isl15@20 


bea ae dis15@20 


Millers Falls Co. $28. _ dis 20 | 
Cheney Anvil and Vise dis25&2 | ; 
| 8-16] lew % | 7-16] % 

8 


Chains. 


10%) 9 644 | 634 
Drills and Drill Stocks. 


Blacksmiths’, each .$2.50 dis 10 


Blacksmiths’, self- : 
feeding, each 7.50 dis 20 
Breast, P. S. & W ...dis 20&10 


Drawing Knives. 


| Peck, Stow & Wilcox... dis 7¢ 


bf ma” Ba sees ee Gis 65@10 
Nobles Mfgr. Co ........... 15 
Adjustable handle .......... 20 


Emery and Sand Paper. 


Regular Numbers .....3% th 6c 
| Flour and F. F...... -B th 4c 
| B. & A. Emery Paper .. .dis 35 

Sand paper ..............dis 35 
| Enameled & Tinned Ware. 

Kotties is viivas....<:.. dis 50 

BAUCE PANG...... .s0.+.0.<0. dis 30 


Tinned Sauce Pans..... dis 30 
Files. 


Parkin’s $5 to£. dis 45 @ cent 
E.M. Boynton’s, new list dis 25 
J. & Riley Carr ..... 4.50 to £. 
Johnson & Bro. ......... dis 50 
Butonere.: ..::...... 4.50 to £. 
Walter Spencer & Co.’s 
“Diamond ”’.... 4.50 to £. 


| Figher’s....:.........4.75 to £. 
Moss & Gamble...... 4.50 to £. 
| H. Disston & Sons (new 
Re dis 40 per cent 
Heller Bros.’ Horse Rasps 
dis 35 
miIgheleen ».. «5 .< «sds dis 40 
New American.......... dis 40 
Union File Co........... dla 40 
Grindstones. 
ee ---- 1@1yAPw 
i Ree ..-- L4Z@l rq Plb 
Nova Scotia.......14@1L4¢ @lb | 
Lake Huron ......... 1@14% 2h | 
Hammers, 
Maydole’s ..... : ..dis 15 


Cheney’s .. 


Verree.... REA 

Magnetic Tack, Nos. 1, 2, 3, 
$1.25, $1.50 and $1.75,dis25&10 

Nelson Tool Works. .dis 40&10 


Warner & Noble’s .......dis 5 
Bin’s....f.% sn< ohh y=’ 
Hatchets. 
Buckeye............Shingling, 
Nos...1, ‘ ] 


oJ “Vs 
® doz $7 50,$8 00,$8 50,dis 40 
law, 
Nos...1, 2, 8, 
# doz$s 25,$8 75,$9 25, dis 40 


Lathing, 


mes... .. de 2, 3, 
Pdez £7 50.38 00,$8 50, dis 40 
Hinges. 

Champion double acting 

nore hinges ........dis, 30 
Screw &Strap 8@l2in. .. $5. net 
Gravity Lockiug Biind 
Hinges, Sargeant & Co. 70&10 


Nuts and Washers 


Nuts, hexagon......9c. off list 


WEN os das scenate 7c off list, | 
Nuts, Bolts, etc. 
Machine Bolts .... dis 70 
| Bolt Ends .. +. is 70 | 


Boiler Patch Bolts.... .net list 








on} chs Spec's «k's EO 
Hartford Hammer Co dis 20 | 
flumason & Beckley.....dis 50 | 




















Picks. 

| Railroad, 4 to 5 ibs.. doz $6 60 

5 to 6 lbs.. 7 2 

to7 Ibs.. 7 80 

; 7 to 8 lbs... 8 40 

Railroad Tamping Pick. . 

: 7 to 8 lbs..doz 10 80 

Mill Picks perlb......... 75c 
Planes. } 

Ohio Tool Oo. .¢: “sc gekk dis 20 
oe ROE eS dis 25 | 


Bailey’s Pat. Adjatbledis 20@10 | 


Sandusky, fancy ........ dis 15 
ees. de oe dis 20 
J a eee ee dis 25 
Rivets. 
end ania an outa ini cate dis 40 
ALE ie ERTS dis 40 
| RRSP ia: dis 50 
Rules. 

ts A a Peres dis. 70 & 1 

Squares. D.3 
Steel or iron, case lots...... 5u 


Spikes—WwRovuGHT 


| Alllengths by y inch ..... 4¢ 


do do do 5-16 ..... BY 
do do do %,7-16& in 3 
Shovels and Spades. 
Ames’ new list, July 1, 
lL 


pileise «dummies a dis 15 
OF eee dis 15 
Remington’s (Lowman’s 
“Bec co, SE Ore ae dis 30 
See See dis 50 
RMR 6 c's ie caseo dis 25@30 
Rowland’s ..........._...dis 50 
Griffiths ....... FELICE dis 50 


Sad Irons. 


From 4 to 10 lbs.. r lb 8 net 
Self-Heating...... doz $9 net 


. Tailors. .# doz $18 net. 


Gleason’s Shield and 
fi ee Fee ie * ae dis 25. 
Mrs. Pott’s [rons, double 
WONGONE 8 in. as dae cata. dis 35 
M 13. Pott’sIrons, square 


i Re aN ae o...-Gis 35. | 


Enterprise Star lrons....dis 3h 
Combined Fluter and Sad 


ee ae. 8 doz $15, dis 15 
Saws. 
SSP ae dis 20 
Disston’s Circular ....... dis 40 


Disston’s hand panel, rip. 
&e.. di 


TEEPE ee. 
Boynton’s lightning cross 


cut new list .... .....dis 40 
Boynton’s circular and 
BERS ROR gatas amine dis 40 


Boynton’s ice ...........dis 25 
Boynton’s lightning hand 


panelandrip.......... dis 25 
Livingston’s butcher and 
kitchen -dis 20 


Livington’s framed wood 
Nos. 101 102 103 104 105 


doz $108 50 10 7.50 6.20 net 
Peace circular & mill. . .dis 40 
Peace hand panel and 

ON Sc: re 
Peace band saws, all 

| RRO Heser tt dis le 


Scales. 


Union Platform...... $6, dis 45 
Faitbanks’ ..............dis 20 
Buffalo Scale Co...... dis 40 
Forsyth,Scale Co..... ..dis 25 
Howe’s...... ..... dis 20&10 
Chatlilon’s Eureka...... dis 25 
Family Un versal...... .dis 50 


Scale Beams .. dis 833; & 10 
Screws. Dis 

Flat head iron or steel 
{new list] per cent dis. 55 
Flat head brass......... 55 
Round head iron or steel 50 


| Round head brass...... 45 
| Brass and Silver rap 
| Japanned, list of 


ped. 3u 
jain 
ONL. .3, os aks 
Coach, patent Gimlet poiat, 
OO ee ae 
Lag, taper points........ 70 
Re eae 10 
Machine, flat head, iron. 55 
round head, iron 50 


Bench, iron...... ---... 55H@10 
wood, beech, per 

OR iacs 55% xs 10 

wood, hickory ..... 20&10 


Tinners’ Tools & Machines. 
Machines(P.S.&W.) ... less 10 
Tools .P.8.& W.)...... a 
Plumbers’, Steam and Gas 
Fitters’ Supplies. 
Wrought Tron Pipe dis 70&10 


Mal'eableIron Fittings... 20 
Grey Iron Fittings ....dis 50 
Steam Brass Goods.....dis 55 
Water * pee as dis 50 


Ludlow Gate Valves ...dis. 20 


Steam Gauges. : dis. 40 
Steam Guages 5 in. net dial 
og ORR Areraaeiene # 30 00 
Scotch Glass Tubes.... .dis. 70 
Tools.................. special. 
Duplex Injectors. ..... net. 
Soil Pipe & Fittings,Mott’s 
Hee SESE tree . dis, 30 
Sinks, Mott’s List...... .dis. 25 


. SAS .. dis, 25 
Galvanized Iron Boilers 


“Sonifes.”....... .dis, 50 
Marble Slabs, Counter- 
sunk net per ft......... $ 125 


Sheet and Tank Rivets. 
* Norway.”’ 


| AT) slsee 05. 525: ...- Gis, 15 
Nuts, square....... Scofflist. | 


Boiler Rivets—* Albany.” 
4, 5¢,11-16,and %& in. diam 5 00 


Valves. Dis, 
Jenkins’ Patent Gate Va, ves.35 
“ “ tlobe ..40 


“ Standard Packing * 20 


] Vises. 
| Solid Box, list of July 1 
Septet OF 
| Solid “Crown” (A. H. Hil- 
| flick)... ..40to 100 Th, 15c net 
|| Solid, Peter Wright's. o- + 1B | : 
| Selid, Wilkinson’s......... 1334 | Brazier’s Copper, ordinary 
Parallel. Parker’s,....: dis 0 | 
sh Simpson ........ dis 20 | 
‘” Prentiss........dis 15 | 


. B doz $17.50, dis 10 | 


‘ Beass and Copper 
| Bright & annealed, Nos. 0@ 18 

















6 Wentworth’s .. 


Wichardson’s Vise and An- 


WOE oe oo se Okan ss ae dis 25 | Circles 84 inches in diameter 


Wrenches. 


@oe’s genuine... ....... 50 | 
Girard Standard....dis 50 & 10 
Mechanicr’ 10 and 10... . dis. 50 
IPS. & W. Mechanics dis 50&10 

Agricultural............. dis 70 


Wire. 


dis 60@§24, 

“ @ Nos. 19@ 26 
dis 65 

* Nos. 27 @ 36 
dis 70 


A Re dis 45@50 
| ‘f¥inned, Nos. 0 @ 18,dis 4 7% 
Cast steel................ dis 40 | 
| Tinned Broom Wire, Nos. 
i, ne eS Pee dis 55 
Annealed Fence, Nos. 8 
Oma 0, . 4... bis. Gin eee 
Annealed Grape, Nos. 10 to 


_ SER .... dis 6085 
| Galvanized qeerens, 


Nos. 7 to9 


| Galvamized Telegraph, Nos 
weeear......3....;. Ib 8c 
4 net Telegraph, ae. 


Fence staples. ®li'sse 5c 


Fence Sta}'lss, galvanized, 


Plb 6s6(@6 c | 
ais 


Stubs Steel Wire $6 00 to 
Barb Wire, painted 


Crucible Stel Ropes tro 


Tin. 
Banca,....... .-perlb. 23% 
resis... .-.:.... i 22Kc 
English.......... * 2246¢ 

ar Pee atl 23 6c 

Tin Plate, 

IC 12x12 charcoa]....... $ 6 75 
IC 14x20 | hee 6 50 
IX 14x20 S aeeerte RARE 8 25 | 
DC 13%xl7 do ........ 7.00| 
DX 124%xl7do__.......... 9 00 | 
DXX, W2xxl7do....... . 11 00} 
DXXX, 12x17 do........ 18 00 
wa: GD ........ 18 75 
[X, 2ux28 do - 17 | 
IC, 14x20, Best Roof... .. 5 75 | 
IX, 14x20, do 7 50 
IC, 20x28 do 12 50 
IX, 20x28 _ 15 50 
IC, 10x14 Best Coke..... 5 90 


Subject to card discount. 
Solder. 


Half and Half, in bars... 14% 


No. 1 do oo ABS 
Spelter Solder............... 35 
Pat Planished Sheet [ron | 
OMENS necinet eyed per lb 10% | 
|B) a aie Adee also & “ 9c 
Nos 10 15 1 | 


Char 5-60 5-60 6-00 6-2u 
Sheets over 28 in. wide Kc 


extra. 
inc, 
Sheet, cask......... 6c 
Sheet, open.... ...... 64gc 


BRASS, 


Cash prices for Roll and Sheet 


Brass. For less quantity than 


100 Ibs. add 8e per Ib. 
High Bra 
All Nos not thinner than +o 
No.2, wider than 2in. not 
wider than l4 inch ... . 80¢ 
All Nos to No. 28 inclusive, 
and widths over 14 to 20 in. 


inclusive .... 88 


AllBrass thinner thanNo.8 


is Platers’ Brass at 58c 


cut to particular sizes and 
—— under 30 inches, in 
wk 

Low Brasa. 


4c pr lb. more than High Brags 
Gilding metal sc per lb. more | 


than High Brasa. 
Platers’ or Gold Metal 


Planed or Polished 
For Slitting. 


Metal in width in. to % in. to 
No. 28, inclusive, le per lb., | Tire 


advance. 

Metal, in width 2in. tol in. 
thinner than No 28,2c per lb 
advance 

Metal, in width % in to % in 
thinner than No 28, 5cper lb 
advance. 


Metal ¥ in. in width and less, 


10c per lb. advance. 


Any of the above widths cut to 
particular lengths add 7c per 


po 
COPPER. 
LakeIngot............ 154@16c 
See: 4 15 
Arizona ....... <<. ae 5 





Sheathing Brazier Copper, 


All 81zes, 16 0z. per 8q. foot. 
b 


nd over per lb......... 25¢ 


over 1202. per sq. foot, 


Segment and Pattern sheets 
| Locomotive Fire Bo 


| Sheathing Copper, 
oz. per sq. ft... per Ib. Qe | 


CopperBottoms p 


| No copper is Sheathing except 
| 14x10 inches,and not to exceed 


i aan dis 30 | 


¢ 


| Heavy 
PIPE, WROUGHT. 
Standard Wrought Lron Lap 

Welded Steam and 


All other size sh 








Ib 6% dis 10 per ct 
@Pn 74¢ dis 10 per et 
pe 15cedis10 pe: ct | 


| Chilled Shot... 








Babbitt Metal. 

b10%c | Babbit metal, No. 3.14 X__. 
Pabbit Metal, No.2, 16 XX 
Babbit Metal,No 
Babbit Metal, C.... 


IRON AND STEEL. 


SSSsss Keesss 


Heavy Band. 
4 and 5-16 inch 2 10 


% by 4 and 5-16 do 240 
to 3¢ by \% and 5-16 do 280 


Half Oval and Half 


Wagon box iron % and 
per Ib extra will be 


charged ior cutting to specified 


134 to6 by & to 8-16..... . 27 


English Steel. 


Round machinery. . 


| Best double shear . __ 
Blister, Ist quatity 
Refined tool steel 


wh ans tens 35c 


Sheet cast steel 


American Steel. 
th wider than 2 inches 87¢ Best brands of refined 
cust steel, 44 to 2 inches 
« ' - 
Upen-hearth ditto 
Hammer cast steel . 
| Spring cast steel 
oO $= eae 48c | 
Sawed ... 5le | 


- -54€ | Steel boiler plate . 


Bessemer machinery.5 «we 
Spring and calking .. 





Bessemer Steel Tire. 


& tol by \& to 5-32 || 
% tol by 8-16 to % ... 
Miscellaneous Cast Steel. 
Auger and auger bit. 


Axle steel for wagons | 26x46 to 80x50 


| DOUBLE THICKNESS Dis60&2u 


| 16x24 to 20x28 
| 15x84 to 24x80 
26x28 to 2x86... «wt 
26x86 to x44... 





SCRAPIRON AND _ 
OLD METAL. 


DEALER’S BUYING PRICES 


No. 1K R wro’t scrap 
| No. | wrought serap 
| No. 1 Machine cast 5 
25c | Stove plate 
Copper, 100z and 

1207. per sq. ft...per Ib. 27¢ 
9 00 | Brazier’s Copper lighter than 

Reading.............. dis 45&10| 
“cowell Hand Vises...... dis 20 | Circles less than 


burnt iron) 
Grate bars 


| Old papper per lb..... 

- Brass per tb 
‘Heavy yellow 
Light Brass per th 


No. 1f 

















& \SBu 
Gai -, Bio 
= ~s\888lazs 
@, “sre ies 
SZ_PA5i36 
an Aa DR 
a1 2 
x | 0 |” 
<.; as 
%. | 18s 
1 .| 19 | 
| & 
ei) Ss | 
3%. | 75 | 1 
eee ie 1 
8%. /195| 1 
q J ice 
4%..1175 | 3 
5 .|295| 8 
6 .|275| 4 
7 | B75 ae 
S 14% 
9 . | 6650 
10. | 8 00 | 
12 ..|12 00 | 


Discount, car load lots,] 70 
| and 10 per cent. Less than car 


load 70 to 70&5. 





COAL, 
| WHOLESALE, 
Whr'esale f.0.b. cars at Cleve- 


and: 
,| Carbon Hill and Monday 
reek 


Cr 


“ 


Connotton,. ...... ‘ 


Connotton, mix 
bg put 


Anthracite grate ; 

Anthracite are eee 

Anthracite stove 

Anthracite chestnut 
RETAIL.—De 

| Massillon Lump. 
7 


Nut 


| Carbon Hill and 


Creek, lump 


Carbon Hill and Mond 


Creek, nut. 


| Straitsville,lump.....| |” 
; Straitsville, nut 


Palmyra, lu mp 


| New tazelton 
| Connotton,. . 


75c less on cars 


| AnthraciteStove andUhest- 


nut 


| Egg and grate... |||)" 
OILS. 


Pure Oils. p’kages included 
Sperm, winter bleach- 


ed per gal 


ries 
Waeaaer bleach- 


ed per ga 
Straits ... 
Bank 


Lard oil extra W re 


do Noldo 
do No2do 
Tallow oil 
do No 1 


do do boiled 


Cotton seed o1] white 


do 


West Virginia lubri- 


cating % aeg 


Parafiine oil 


Do peciis occ. | 
Capitol Cylinder... __ 
od 


el do 


Eldorado Kngime.. 
Turpentine, per gal.. 
<===9sitpeeeneneseeees 


GLASS. 
(Per box of 50 feet) 
SINGLE TBICKNESS 


6x8 to 10x15 


26x36 to 26x44 


6x8 to 10x15 
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ee ee 
BRRASSEASRSESE 


SSeexeseseays 


—] 


“SSPSzeeeneysns 
SSss 
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New Hazelton... _°"" 3 
New Hazelton, mix 


Neatsfoot oil pure i 
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The Basic Precess in Europe. 
From the Bulletin du 


during the first six months of the 
present year: 





No. of con- Product, 
verters, Tone 
STONE, | ics. se F wenden i 57,9C0 
Frauce esa 44 pi Sts By 5,960 
SINE. «5 sory ganna «Oar eae l 12,756 
8 a pa 9 152,479 
Austria : a aint il 3 37,476 
ED... coc sxbue ble kaye? es 1 12. 786 
Total 17 279,387 


lu 1882, 64 million tons of ingots 
were produced in the whole manu 
facturing world. As will be seen 
from the above figures, this process 
has met with tbe greatest favor ip 
Austria and Germany; in the for 
mer Couutry it produces 28 pur cen ; 
of the steel made, and in the latter 
25 per cent., while it is only adopt- 
ed to the extent of 5 per cent. in 
England. 


Roller 


Chain Baling 


FOR 
Elevators, Convey 
and for Driving 

Purposes. 





longer 
similar belting. 





by the 


Lechner Mfg. Co., 


CoLuUMBCS, O. 


price list. 24 





Comite | 
des Forges de France, we take the | 
following statistics of the produc-| 
tion of steel by the basic process, 


| Roofing Paint, 
‘Anti-Feiction, | | For .in and Iron Riofs. tin. 
Detachable 


ors, Carriers, etc., 


Recommended as a su- 
perior chain belting hav- | 
ing greater wearing sur- 
face, and in connection 
with the Friction Roller, 
lived, than any 


Manufactured and sold 


Send for Catalogue aud 





THE WATERS. 


STEAM ENGINE GOVERNOR. 


— The— 
Only Governor 
Perfectly 
Suited to every 
Variety of 
Stationary and 
Portable 


Steam Engines, 





Warranted suit 
or no sale. 
Manufactur’ by 


Edward Dewey & Co.., 
34 OLIVER STREET, BosToN, Mass. 


Bes Send for Circulars ag 43 
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bi & Fo © ws | thoroughly cleaning a ect of tubes in 5 minutes. 


DIENELT & EISENHARDT, 


MAKERs, ‘ 
F i Circulars free, 
1306 Howard Street, Philadelphia. 98 


i . - ae 


Asphalt aad 


Manufactureis of 


Roofing Felt, 
Slaters’ Felt, 
Roofing Pitch, 


No steam user should be without one. 


liberal discount to dealers. 


to form the Protective or 











man eno CRED Y amy 







wear sre * 





These Minerals are combined 
Surface Coating for our ‘fA, & A.’’ Brand Patent 


interlocked Ready Roofing. ‘The only way of | 
making a perfectly water-tight joint in Ready Rooting. 
We have the references that will convince you that 
this Roofing is DURABLE, FIRE, WATER and 
ACID PROOF. Easily applied ; one-third the cost of 
A trial order at very low price. Circulars and 
Samples free. 


Cincinnati Roofing Co., 


CINCINNATI, OHIO. 





Asphalt, 
Asbestos and . 
Black Varnish, etc. 














Cleveland Foundry. 
CASTINGS 


For Machinery and holling Mills. 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs. 
STREET RAILROAD TURNOUT. 
Nos. 9, 11, and 13 Winter Street. 


BOWLER & CO. 
NEW otro SILENT wadeor oe EINGIIN=E. 


without Boiler,Steam, Unsurpassed in every respect 
Coal, Ashes or Attendance. warehouses 


4 sntilating, runnin 
Started instantly by a Match, it » privting, ventilating, running 
gives full power immediately a 
woes ae = ei ciemaaed } Schleicher, Schumm & Co., 
> J ” 
No explosions; no fires nor cin- PHILADEL( HIA. 
ders; no gauges; no pumps; nc ALBERT FISHER, 


engineer or other attendant Avert for Cleveland. 
while running 01 77 ‘& 79 Merwi ir St, C leveland, oO. 
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Workin 
for hoisting in 





The American Tool and Machine Company., 


84 Kingston street, Boston Mass., 


| 
—Manufacturers of the— 
| 


Celebrated Cabinet Turret, Screw Chasing, and Hand Lathes, 


CHUCKS, SLIDE RESTS, 


And Valve Milling Machines for Brass Finishers. 
Also the D. M. Weston Hydro Extracters 

For Woolen and Cotton Mills, Hotels, Laundries, etc. 
BENJAMIN F. RADFORD, Supt. 


Sraith Cortes, 














St.CLAIR Sr. 


- CLEVELAND, 
AN —=+ OHIO. 


NEW LISBON, OHIO, 
JOBBERS OF 


Manufacturer of 
: EAS, | 


‘COFFEES AND SPICES | 


EXCELSIOR 
DIAMOND GRIT 
ALSO PROPRIETORS OF THE 
CLEVELAND 
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FOR WET A AND DRY GRINDING, 
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“THE SWEETLAND CHUCK.” 


SWEETLAND & 


"ALBUIUSPY | P1D9 
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AND FAST CUTTING. 


Manufactured in sizes from 3 feet 6 inches to 
18 feet in eee r: in thic kness from 6 inches 


aj GRINDS TOMES 
Coffee and Spice Mil!s, 


The best in the 
market 
107 & 109 B.nk Street, 
Clewveiand, ©. — -. af 


<= Secalaler Coal Co., 
Akron, Ohio. 


Miners and Dealers in 
EXCELSIOR LUMP, NUL AND SLACK. 
Mines at Silver Creek, O.,on N. Y., P. 

&O.R. R. 

Qe” These Coals are Pronounced Amone 
the Very Best by M. C. Read, Assiat- 
ant State Geologist, and E,W. Mor- 
ley, Professor of Chemistry, Adelbert 





SAFETY ose | 
oE EAT RS| 


HAT 
G V 
‘ Y 


C.H.MITGHELL & CO. 


AEE Ol eo RECT~W) Moms CHICA 


FINE *“292-F NGRAVING 
CROSSCUP & WEST. 
PHILA ?4 











J.NAGONER, C.F.WAGONER 
President. Secretary 


SEND COPY FOR) 
ESTIMAT 


iT WILL PAY You )702 CHESTNUT 





C nulege. 72 


The Cyclone Boiler Flue Cleaner, 


Gerlach’s pat. June 5, 1883. 





The auger sh ‘ped steam passage gives the steam a spiral motion the entire length of tubes, therepy 


Improving the ¢ raft, saving fuel and labor. 


CRESCENT MARGEAR TURING co, 


5 Mic higen street C'eveland, 0, 





SJ THE + 


“al feu 


“ENGINE: 


Automatic Engines, 30 to 300 Horse Power. 


Throttling Engines, 4 to 100 Horse Power. 
Over 450 Engines and 10,000 
Horse Power now in use. 
Send for our Illustrated Circular and Refer- 
ence List, and 
ASK OUR PRICES, 
THE WESTINGHOUSE MAGHINE§GOMPANY, 
PITTSBURGH, PA. 
Adress, if more .94 Liberty St., NEw York, 
convenient, our 14 So. Canal St., CHICAGO, 
Sranch Offices: (401 Elm St., DALLAS, TEXAS, 


HE WELLINGTON | BELT HOLDER 


durable, 


No more dan 


Simple, 


h use 
anted, 








Of belts and power when 


ot in use, and in position to 









HOLDS THE BELT AT REST when the —3j 


ro 
Send for descriptive « ircular. * = si 
W.B.Santley &Co., Wellington, Lorain Go. 0.4 = i 


cr 
rs 


ADVERTISERS 


Can learntheexactcostof 
any proposed line of Ad- 
vertising in American 
Papers by addressing 
Geo. P. Rowell & Co's 
Newspaper Advg Bu- 
reau, 10 Spruce eSt.,N. Y, 


‘Payne’ s Automatic Engines 





Established 1840, 


Reliable, durable and economical, will furnis 
a horse power with 4 less fuel and water than 
any other engine built, not fitted with an auto- 
matic cut-off. Send for illustrated Catalogue 
No. 20 for information and prices. B. W 








PAYNE & SONS, Box 1436, Corning, N. Y. 
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TRAVELER’S RECISTER. 
Lake Shore & Michigan Southern. 





TRAINS GOING EAST. Arrive. Depart. 

From West. From East. 
Fast N. Y. Express..... *|} 35am *1 50a m 
N.Y.,Bo’t’n & At. Ex. *7 05am *7 30am 


Elyria Accommodation +8 35am 
Pt.Clinton Accomd’at’n +11 00am 
Buffalo Accommodation +11 00am +11 15am 
N.Y and B’t’n Fast Ex. *2 25pm *2 55pm 
Conneaut Accom’dation .......... +4 50 p m 
Night Express.... ..... +1010 pm 710 35pm 
TRALNS GOING WEST. Arrive. Depart. 

Frem East. From west. 
Fast Limited Express.. *12 23 am *12 33am 


Mich, Ex. via Sandusky *2 50am *3 05am 
Chi. Ex. via Sandusky. {635am 70am 
Mich, Ac. via Norwalk. .......... +6 40am 


Conneaut Accom’dat’n. +8 40am 
Toledo‘Ex. via Norwalk +1 25pm 
St. Louis Ex.via San’ky *1 40pm 
Chi. Pac. Ex. via Norlk. *7 05pm *7 35pm 
Pt.Clinton Accom’dat’n .......... 45 00pm 

Sunday trains for Nottingham—Depart 0:00 
a.m. and 2°15 p. m., return at 10:05 a. m. and 
4:45 p. m. 

Reference marks—*Daily. +Daily except 
Sunday. [Daily except Monday. 


Cleveland, Columbus Cincinnati & Indianapolis. 


+3 30 pm 
*2 05 p m 


ARRIVALS. 
No. 2 Col, & Cin. & Ind’polis Ex. ....*7 104 .M 
No.8 C. L. @ W. and Galion Exp.... 9 30 
No 


. 12 St. Louis & New York Exp...*3 20 P.M 
6 Indianapolis & Columbus Expl0 v0 
4 Columbus & Cincinnati Exp. .*3 50 
-10 Wheeling Express ....... oir 5 
.14 Cincin. New York fast line,..1 40 A.M 
DEPARTURES. 
.1 Cincinnati & Columbus Exp...*8 00 a.m 


No. 11 Cleve, Indianap.& Wheel’g Ex 7 10 
No. 3 Special St. Louis & Cin. Ex...**2 15 p.m 
No. 5 Night Express, ................. *7 10 
No.7 C. L &W. and Galion Exp ... 5 00 
No. 17 Spec. Col. Cin’. Exp. .. 1 50 


**This train runs daily to Indianapolis and 
St. Louis, and daily, exceptSunday, to Cincin- 
nati. 


Cleveland, Lorain & Wheeling. 


ARRIVALS. 

Wheeling & Cleveland Express....... 715P™M 
Uhrichsville Express............ ...- 9 304.M 
DEPARTURES. 

Wheeling & Cleveland Express...... 710a.M 
Uhrichsville Express ................ 5 00 P.M 
New York, Pennsylvania & Ohio. 
ARRIVALS. 

No. 1 New York Expaess.......... .*6 40 a.m. 
No.7 meee | Valiey: AG. .... ..3 11 55 a.m. 
No. 5 Fast N. Y. & Pitts. Ex....... * 1 40 p.m. 
No.3 N. Y. & Pittsburgh Ex..... .* 7 05 p.m. 
No. 9 Youngstown & Pitts. Ae..... 10 15 p.m. 
DEPARTURES. 

No. 12 N. Y. & Pitts. Express.... ..* 7 20 a.m. 
No. 6 Youngstown & Pitts Ac..... 11 05 a.m. 
No. 4 Fast N. Y. & Pitts. Express..* 2 50 p.m. 
No. 2 Mahoning Accommodation.. 4 35 p.m 
No. 8N. Y. and Pitts. Express.... 11 05 p.m. 

* Sunday trains. 
Cleveland & Pittsburgh. i 
ARRIVE. DEPART 
Pittsburg & Whecling....2 30 P.M 8254.M 
EXpremin jk: ae++s shee sae 7 30 200 P.M 
Alliance Accommodationl0 10a.M 3 45 
Ravenna Accommodations 37 5 30 
Night Express ........... 62a.a f11 40 P.M 
Newberg Accom’dation..12 10 P.M 11 00 A.M 
Newberg Accom’dation.. 1 50 P.M 12 36 P.M 


+ Night Express ruus daily, except Satur- 
day, by way of Wellsvilte, and on Saturday 
by way of Alliance. 


Valley Rattner. 
ARRIVE. DEPART 


Wheeling Junction........l10154.M 830 A.M 
oO ARR Pate One 135P.M 6,15 P.M 
Wheeling Junction........ 615P.M 320P.M 


Special trains leave on Sunday at 4.20 P.M., 
arriving at Cleveland at7.15 P. M. 
Depot foot of South Water Street. 


Connotton Valley Railway. 


Trains leave Cleveland, A.M. P. M. 
Canton & Sherrodsville ........ *7 30 2 30 
Canton, Coshocton & Sherrodsville 2 30 
Canton & Coshucton.............. 7 30 4 10 
Kent. accommodation............ *10 85 8 00 

Trains arrive: A. M. P.M. 
Canton & sherrodsville........... 10 15 
Canton & Coshocton... 1 25 


Canton, Coshocton & Sherrodsville *7 30 
hent accommodation............. *8 05 

Newburgh depart at 8:05 a. m., 11:20a. m., 
6:15 p.m.; Newburgh and Bedford depart at 
11:00 p. m 

Newburgh arrive at 8:55 a. m.,4:45p. m., 7:09 
p.m.; Newburgh and Bedford arriye at 6:45 
a.m 

Trains run daily except Sundays. *Trains 
daily. Depot corner Huron and Ontario streets. 


Cleveland, Akron & Columbus Railroad, 


Cleveland, Akron & Columbus Railroad, 
running over Cleveland & Pittsburgh Rail 
road to Hudson, for Akron, Columbus, etc. 


ARRIVE. DEPART. 
BR AE Gh A a 2 30 P.M 825 4.M 
POUOOR vccacuaseedaeeks® 7 30 200P.M 
Accommodation ........10 10 A.M 345 P.M 
“The Nickel Plate.” 
ARPIVE. DEPART 
Local Passenger.......... 10 00 P.M 3 48 P.M 
Local Passenger.......... 918 A.M 6 55 A.M 


4 30 P.M 


Cleveland te New York, 


VIA THE 
New York, PENNSYLVANIA AND OHIO 


RAILROAD. 
Formerly Atlantic & Great Western Railroad) 


For New York, Boston andthe East. The, 
shortest and quickest route to Pittsburgh 
Washington, Baltimore and the Southeast. 

Until further notice trains will leave the 

new Certral Depot, South Water Street and 
\ ialuect,as follows: 
. 20A LIGHTNINGEXPRESS (daily) 
4 ei. sleepingand hotel coaches from 
l.eavittsburg. 9:05 a.m. To New Yerk, Albany 
and Boston withoutchange. Parlor car, Cleve- 
land toSalamanca. Arrives at Meadville 11:20 
a.m., (dinner); Franklin, 12:33 p.m.; Oil City, 
1:00 p.m.; Corry, 1:00 p.m.; Jamestown, ‘Lake 
Chatauqua) 1:57 p.m.; Buffalo, 6:15 p. m.; 
Rochester, 8:30 p.m.; Hornellsville, 6:40 p.m. 
supper) ;Corning, 8:25 p.m.; Elmira, 8:57 p.m. 


Conneaut Accom’dation. 9 05 A.M 








Binghampton, 10:58 p.m.; Albany, 6:00 a.m.; 
Boston, 2:45 p.m.; arrivingat New York, 6:50 


a.m. 
2:50P LIMITED EXPRESS, Pull- 
. «Nl. Sleeper Cleveland to New York, 
(daily). Arrives at Meadville, 6:55 p m.; 
Jamestown, 9313 p. m.; Salamanca, 10:10 p. m.3 
Now York, 10:25 a. m. ? 
1:25 Pp NIGHT EXPRESS, (daily ex 
2 eM. cept Sunday), Sleeping Coach 
from Leavittsurg to New York without 
change. Arrives at Youngstown, 1:45 a.m.; 
Pittsburgh, 6:15 a.m.; Washington 9:15 a. m. 
Baltimore 10:34 p. m.; Meadville, 3:50 a. m. 
Corry, 5:20 a.m.; Jamestown, 6:22 a.m.; Buffa- 
lo, 9:45 a. m.; Rochester, 1:10 p. m.; Hornells- 
villle 1:20 a. m.; Corning, 12:53 p. m.; Elmira 
1:21 p. m.; Binghampton, 2:50 p.m.; New 
York 9:25 p.m, 
2:50 P PITTSBURGH EXPRESS, 
° eM. daily, through without 
change. Parlor Car, Cleveland to Pittsburgh, 
arrives at Youngstown, 5:00 p.m.; Pittsburgh, 
7:48 p.m.; Washington, 7:30 a.m.; Baltimore, 
8:19 a.m 
4:35 P MAHONING ACCOMMO- 
° oi. DATION, stopping at all 
way stations. Arrives at Youngstown, 7:25 
p.m; Sharon, 8:30 p.m; Sharpsville og m; 
connects at Leavittsburg with train No. 20 
for Meadville and intermediate points, ar- 
rives at Meadville, 11:05 p.m. Pittsburgh, 10:48 
p.m. 
7:20 A M PITTSBURGH EXPRESS, 
° “Mi. —(daily) through without 
change. Arrives at Youngstown, 9:50 a.m.; 
Sharon, 10:55 a.m.; Sharpsville, 11:05 a m.; 
Pittsburgh, 12:45 p.m. Returning, leave 
Pittsburgh, 4:48 a.m., 8:33 a.m., and 1:13 p. 


m. and 4:20 p.m. 

11:05 A YOUNGSTOWN PITTS- 
. -M. BURGH Accommodation, 

stopping at all Way Stations, arriving at 

Youngstown 1:50 p.m.; Pittsburgh, 6:10 p.m. 

Trains arrive at Cleveland, 6:40 a.m., 7:05 p. 

m., 10:55 a.m 1:40 p.m., and 10:15 p.m. 

B@s This is the only route by which pas- 
sengers can reach Corry, Elmira, Bing- 
hampton, New York City, and intermediate 
points WITHOUT CHANGE. No change to 
Boston and New England cities. 

Baggage Checked Through to All Points East 

Bee-Through Tickets and information re 
garding the route can be obtained at the 
office 131 Bank street, and at newDepot of 
New York, Pennsylvania and Ohio Railway, 
South Water street and Viaduct, Cleveland. 

A. E. CLARK, 
Gen. Pass’r. Agt., Cleveland, Ohio. 
M.L. FOUTS, 
J. M. FERRIS, Pass. Agt,.131 Bank st., 
Gen. Man’gr, Cleveland Cleveiand. 





TIME TABLE. 
CLEVELAND & PITTSBURGH 


RAILROAD. 


On and after Sunday, January 21st, 1883, trains 
depart from and arrive at Union Station, 
Cleveland, (city time) as follows: 

DEPART. 

For the East--8:20 A.M.; 1:55 P.M., ll 

For Alliance--3:40 P.M. 

For Ravenna--5:25 P M 

For Newburgh--10:55 A.M; 12:25PM. 

On Sunday tor the Kast, at 11:35 P.M. 

Train leaving for the East (week days) at 
1:55P M. has oan car through to Phila- 
pelphia and New York. 

Train leaving for the East every night at 
11:35 has sleeping car to Pittsburgh. 

On Saturday night the train for the East 
leaving Cleveland at 11:35 runs from Alliance 
to Pittsburgh via P.F.W. & C. Railway. 

ARRIVE--(Week Days.) 

From the East--6:20 A.M. ; 2:25P.M.;7:25P.M 

From Alliance--10:05 a.m. 

From Ravenna--8:32 A.M 

From Newburgh--12:05 P M.; 1:45 P.M. 
Time tables, rates of fare, through tickets and 

further information can be obtained from 

M.G. Carrel, agent, Union Station, or C. L. 

Douglass, No. 212 Bank street 
WM. A. BALDWIN, E. 

Manager, 
ittsburgh, Pa. 


=——ece Line. 


Cleveland, Columbus,Cincinnati & Indianapo 
lis Railway. 


The Great Central Trunk Route to 
the Ohio and Mississippi 
Rivers. 


Three Trains Week Days, 


TWO TRAINS SUNDAY. 


735 P.M 


A. FORD, 
Gen. Pass. Agt. 





and Elegant Sleeping Cars for 
Columbus, Cincinnati, 
indianapolis, Terre Haute 


and St. Louis 
Aithout Change. 


This is the only line making Direct Connec 
tion with all the principal Trunk Lines of the 
East for all Southern, Southwestern and 
Western points, either by way of Cincinnati, 
Indianapolis or St. Louis for all railway towns 
in Missouri, Arkansas, Texas, Kansas, Ne- 
braska, Colorado, New Mexico, Old Mexico 
and the Pacific Coast. 


Equipment New and Comprising 
all Modern Improvements. 
The Best Roadbed and Safest Road 

in the West. 


sale at all regular ticket offices. 


E. B. Thomas, 0. B. Skinner, 


General Manager. Traffic Manager. | 


A. J. Smith 





Gen’! Pass. Agent, CLEVELAND, oO, 

















Office of the Commissioner 
Of Railroads and Telegraphs. 
CoLumBvs, O., June 27th, 1883. 
E. T. AFFLECK, Esq., 
Gen’] Pass. Ag’t., C. A. & C. R.R., 
CoLuMBUS, O. 


DEAR Sir :—In reply to your note concerning 
the condition of your railway, I am glad to 
state that the State [Inspector of Railways, who 
has been charged with the examination of the 
Cleveland, Akron & Columbus R. R , haasome 
time since submitted his views upon the road. 

With the carefully made report of Engineer 
Ruhlen before me, I find myself warranted in 
assuring you or anyone interested ia the con- 
dition of your road, that within the last two 
years you have brought the road up toa re- 
markably fine condition, comparing well in 
the matter of pleasant traveling and safety 
with some of tne best roads in Ohio. Your 
bridges are most:y new and remarkably strong, 
Your road-bed has been thoroughly repaired 
by the laying of steel rail and large supplies of 
new ties, and by ballast and side ditches. I 
am happy to say that the road is now in a most 
excellent and safe condition for the transport- 
ation of passengers. and I have no hesitation 
in commending it to the traveling public. 


I am, sir, respectfully yours, 
H. SABINE, 
Comm’r. of R. R.’s and Tei’s. 


THE NICKEL PLATE. 
New York, Chicago & St. Louis Railroad. 
The passenger equipment of this new trunk 


line is all new and )s supplied with the latest 


appliances necessary to safe, speedy and com- 
fortable travel. 

At Chicago, Passenger Trains arrive at and 
leave Union Depot, Van Buren street. 


Following is the time in effect Sept. 9, 1883, 


and until further notice: 
GOING EAST. 


Local 



































rNwEew'’s 
Prepared 


Roofing. 


For Steep or Flat Roofs. 


Applied by ordinary workmen at one-third 
the cost of tin. Circulars and 
samples free. 


Tl. NSW. 
32 John Street, New York. 





Beaver Falls Steel Works. 


» BEAVER FALLS, PA. 
Manufacturers of all kinds of STEEL. 
Special “ Beaver” Tool, Die, and Axe 
Steel, Iron Center, Soft Steel Center, 
and Cast Plow Steels. Open Hearth 
Bessemer Agricultural Steel Sha . 

Finished Rolling Coulters and Patent 


Cutlery Steel. 82 


| F. 1, FREEMAN, Prop. JAS. GILLETT, Mangr. 
THE 


AEtna Machine Works, 


Manufacturers of 


High and Low Speed 
Stationary Engines 


BOTH 
UPRIGHT AND HORIZONTAL 


Geared and Direct Attachment 


CIRCULAR SAW MILLS. 


STEAM PUMPS, 

IRON AND BRASS CASTINGS. 
Patent Sets and Head Blocks for Saw Mills, 
and Machinery of all descriptions. I now have 

the agency for the celebrated 
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Ar Dunkirk 1l 56 ..... | ation at the works. Call and examine for your- 
3 syte aes : re pm Leave. | selves. Sizes range from eight to one hundred 
© Copeeeat:..:| “S90 fo... - 2, 6 45 am orse power. 
S ASNCADEIR.: eee Ts feck. we ee 714 Also dealers in Gas and Pipe Fittings, Globe 
« pneerene Lira a ee 8 Il Valves, and 
* Cleveland....| ® 2 9 25 . . 
Ly Cleveland...| 5 25 75 am| . Second-hand Machinery ofall kinds 
Ar Bellevue ' ™ a - Prompt Attention given to Repair Work. 
Ar Gr. Springs _ : 10 07 B@s" Parties wishing to buy or sell second- 
“ Fostoria... .. Ree Bee hand Machinery will do well to call. 
“* Arcadia ed Eee Corner Vernon and Hudson Streets, 
West Leipsic| -------- | 11 55 tee (Opposite N. Y. P. & O Freight Depot. 
“ New - _ ain 2 05 pm | WARREN OHIO. 
‘t Wayne .. | oA) ee J KE 
‘© Valparaiso...| ........ 6 23 i. The IRWIN & KEB 
** Chicago t 8 20 Water c d 
ROCKY RIVER ACCOMMODATION. & F anding ater on 
Departs 7:50 a. m., daily; 9:25 a. m.,, MANUFACTURED BY THE 
daily; 10:55a.m., Sunday only; 1:43 p. m., Ss Ss. Ss. Conductor Co. 
p syed ; _ p. m., Sunday only; 7:00 p. m., Sun- ” 
| day only LIMITED, 
EUCLID ACCCMMODATION. 47 Federal St., Allegheny, Pa. 
Departs 12:20 p- m., daily; 5:45 p. m., Fara 
daily, except Sunday; 8:35 p.m , Sunday only, THE STANDING SEAM al- 


| 
| 
| 


Leave Cleveland with Through Palace Coaches | 


the Company or address 





Tickets by this popular route for |: 





Trains run by Columbus time, which is twen- 7S eas ad sec 
ty minutes faster than Chicago, five minutes lows of om y, and ree 


slower than Cleveland, and sixteen minutes | fustening, heaping the ipe : 
nearest Agent of far enough from t 


slower than Buffalo time. 
For infurmation, call on 


B. F. HORNER, 


; Gen’l Passenger Agent, 
LEWIS WILLIAMS, 








For Catalogne and prices, address 


J. W. PENFIELD, 
Willoughby, Ohio.1 


Mention this paper 81 














e wall tof | 
make any overflow from the} 
cave pipe or head, run downf} : 
the spout, and not the wall ;§; 

ind will open, in case of 
freezing, so as to preventiys 
bursting, and still remainf 
double-locked and water 





PRINCIPAL AGENTS. 
E. B. Badger & Son, Boston, Mass.; Noyes & 


“ | Wines, New York;J 8S. Thorn, Philadelphia; 


| John G,. Hetzell, Baltimore, Md,; R. P.Gormul- 
| ly, Chicago; F. Schmidt & Sons, Milwaukee; 
| Shackelton Bros,, Cleveland; Patterson & 
Hayes, Erie, Pa.; G. H. Peters & Son, Buf- 
fala, N. N.; James Ackroyd, Albany Ny. Bes 
Witt & Brown, Cincinnati,; Hull & Cozzens, 
Mnfg Co., St. Louis, Mo., and many others. 
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Cleveland Business Directory. 


Assayers and Aualytical Chemists. 


J UDSON., W, E, Ana ytical Chemist, 
e 81 


8 Cushing Block. 








Bolt and Nut Works. 
OTCHKISS & UPSON MANUFACTUR.- 
ING CO. Manuf’rs. Machine, Plow « 
Elevator Bolts, Coach Screws. 


Boiler Makers. 





<MITH & TKACHOU T— (Established 1857.) 
' Boiler, Tanks, Stillsete, 644 Broadway. 


Bridge and Boiler Builders. 


B WORKS, mfrs of Arch & Truss Bridges, 
Boiler Tanks and Oil Stills. Bet. Wasson St. 
and Case Ave 


Coal, Lron and Ore. 


NDREWS, HITCHCOCK & CO,, Briar 
Hill, Coaland Pig Iron. 101 St or 


J Fayctte Brown, Gen. Agent. 
street, - eS 

HODES & CO. Coal, Iron Ure and 
I lron. 101 St. Clair street 


ALLIBA, J. H., iron Ore. 
Diévica Arcade Building, 101 St Clair st. 51 





Carriage Bolts. 


4 ee COLWELL & UCOLLINS NORWAY 


BOLT CO., manufacturers of nn ti 


phia Carriage tnd Tire Bolts. 


Carriage Repository. 


Y REENE’S, J. O., Carriage Repository, 408 
G Superior street and 52, & 56 Rockwell 
street, iealer in Fine Carriages. 
in connection. 


Dyers. 


iCHLMYER,A.,122Sene ast. Gentlemen's 
Bb and Ladies’ Clothes Cleaned and nw 
‘ 


File and Saw Works. 
l ARKIN, W. A. & CO., Hand-cut Files and 





Rasps, dealers in Disston’s saws. No. 
South ater street. 51 3 
¥Youndries. 











y DUWLNK & CO., Car Wheels, Patent Chill- 
] ed Frogs, and all kinds of castings. 9 
7 LEVELAL LE [RON CO., 
LEVELAND MALLEABLE IRON CO., 
© manufacturers Malleable [ron en 
AKE SHORE FOUNDRY, Water and Gas 
L Pipe, Light and Heavy Castings. — 
bama st. Peer “id Hs 
rHiAYLOR & BOGGIS, successors - & 
H, F. Taylor, iron Founders, 65 Og 
Central Way. : ie eal Mirena 
JNITZSIMONS WM, & SON ing Mill anc 
™ Machinery castings. Rolls a poe: 
Yio. 435 Broadway. 


Hides, Pelts and Leather. 


FTAENNISON BROS.,deulers in Hides, Pelts, 
pam and Tallow. 48 and 50 River street. 


Hardwvod Lumber. 


Hardwood Lumber. 180 Central WwW 7 
” 


M ARTIN & BARRIS, deaters in all Kinds of 
~ 








Hardware and Iron. 


] Nails and Metals, 148 ani! 150 Water street. 


-EVELAND ROLLING MILL Cv., manu- 
© couse of Steel and Iron Wire and anet 


Tire. 
ne 





Lumber. 


: OODS, PERRY & COU., manufacturers 
W and dealersin Lumber, Lath, os 
Carter st 


gear WILSON & CU., wholesale lum- 


ber dealers (pine & hard wood), rough and | 


dressed umber, timber, lath, shingles, we. 
Central Way. 5 — 
AUSE,C. A., & SON, wholesale andre- 
‘ail dealers in lumber. Yards cor. Supe- 

rior anc Wason and 281 Merwin streets. 04 


47 
2 














Lime Manufacturers. 


USSELL LIME CU., manuiacturers of | 


White Lime; also dealers in Plaster, Ce- 
ment, etc. 85 Elm street. a 


Machinery and Boilers. 


7?) RITCH,K. &. Metal Pattern Maker. Small 


machinery repaired. Lawn Mower sharp- | 
ening a specialty. 42 South Water Street. 71 


15 | 


UCKEYE BRIDGE AND BOILER) 


ACKSON IRON CO. Iron Ore and Pig Iron. | 
102 St. Clair | 
15 


Pig | 
1 


Repair 7 
—_—_____—— | Alliance, O. 


INGHAM, WM. & Co, lhardware, ‘tron, | 


>| and Ventilation of public and private buildings 





“Mercantile Agency. 





FH E MERCANTILE AGENCY. R.G. Dun 
&Co. propriciors, 121 Superior street. 


Oil Manufacturers. 


“-, MERICAN LUBRICATING OIL CO. 


a 


Stair Builder. 


>FHIL, CHAS, Stair Builder; Hard Wood | 
P Mantles and ‘Office Railing. Works, os 


51 Canal street, Cleveland, Ohio. 


manf’re of lubricating oils, 28 Euclid ave, | 


| Cleveland Business Directory. 


Steel Stamps and Stencils. 


| 


ae RTY,J.H. & CO., Rubber Stamps, 
Seals, Stencils. 197 Superior street. 54 
! 
Steam Furnaces. 


UYAHOGA STEAM FURNACE CO., 
Manfrs of Land and Marine Engines. Ma- 
chinery for Blast Furnaces, Rolling Mills, 
Bessemer Steel Works, &c. Mill-Gearing and 
| all kinds of Castings, Foundry, Machine and 
Boiler Shops. 53 


Trunks and Valices. 

iK ABER, J. manuf. Trunk, Traveling Ba 
and Ladies’ Fine Satchels. Sample trunks 

and Cases a Specialty. 56 Public Square 54 


Vessel Agenta. 
Vy EBB, H. J. & CO., Ship Brokers and 
j Vessel agents. Arcade Building. 101 
St. Clair Street. 72 


| Business 3 Directory. : 





Akron, 0 


| A&A KRON IRON CO., manufacture best Com- 
mon, Refined and Charcoal Iron. 


CNEIL, J. C., Steam Boilers, Heavy Sheet 
Iron Work. Repairing promptly exe- 
| cuted. aii sa 
| FFVAPLIN, RICE & CO., manuf’rs. of Stoves 
| and Hollow Ware, dealers in Tinners’ 
| Stock, ete. o4 
EBSTER, CAMP & LANE MACHINE 
CO., Founders and Machinists, 12 Main 
| street. 8 
AHOW BRuS, manfrs. of and dealers in 
J Wootand Metal Pumps, Pipe, etc, 225 
| West Market street. 3 42 
AY & FIEBEGER, Galvanized Iron Cor- 
AVA nices, Send your plans for estimates, 62 








| \ A CFARLAND, J. W. Engine and Machine 
Builder, and General Machine Jobbing. 
41 


Buffalo, N. Y. 
Q\ANDS, PAUL, Marine and Stationary 
Steam Engine Works mfr. of drilling ma- 
| chines, foot & power lathes, 70 Columbia st. 33 
MPIRE STATE MF’G Cu., VU. F. Swift, 
| prop’r, manfr of Fluters, Sad Lrons, Spun 
| Copper& Half Copper Tea Kettles. Washing- 
| ton, cor. Ohio, Ss eae er eS 
HIVE, L. & I, J. manf’r’s of Coopers’ 





Toois. Carpenters’ Tools, and ShipTools 
Also manf’r’s of Planer Knives and Machine 
| Cutters toorder 3810-314 Exchange street. 33 


| HE BUFFALU NUT AND BOLT Cu — 
[Limited.| Manufrs. of Hot Pressed Nuts, 
Bolts, Washers, Rivets, &«. 226 Ohio St. 31 


| Bridgeport, Ct. 
} TLANTIC HOTEL, directly opposite the 
| Railroad Depot. D. Foland, proprietor. 
| W. Foland, H. W. Terrell, Clerks; Wm. Rich- 
erdson, Night Clerk. 














| 

Canton, O. 

| OVELTY IRON WORKS, Mill work, 
| 





Shafting, engines, Imperial job printing 
press, etc. 73 

ELDEN BURNER CO.—H. 8S. Belden—B, 

&, Goodrill. 158 and 160 S. Market-st. 

| Manfrs of gasoline burners and fixtures, and 
contractors for lighting streets 2 

HESUN VAPOR LIGHT & STOVE CO., 

manufacturers of Vapor Gas Lights, Gaso- 

line Stoves and Tinner’s Soldering Furnaces. 

| Contractors for lighting the streets of cities and 
| towns. No. 1I64E. 5th Street 72 





Columbus, O. 


R* YNOLDS BROS., manufact’rs of hand- 
cut Files and Rasps. Old files re-cut. 
Send for Price List. ll 
ITY BOILER WORKS, manfrs of Station- 
ary, Portable and Locomotive Steam 
Boilers. All work warranted. Borger Bros. & 
10. 08 


able Iron. Cor. Randolph and West 
streets, 13 


Cuyahoga Falls, O. 


NNYDER, H. wholesale manu'acturer of 
K) Sash, Doors, Blinds, &c. 
Lists. 
HE CUYAHOGA FORGE AND IRON 
CO. manfrs. of every description Car, 
Truck & Driving Axles, Forging, Shafting, 71 


| 

| 

| 

! 

| 

| 

|e mae 

| ZBLOTES WOuD & CO., manfrs of Malle- 
A 

| 

1 

Send for Price 

71 

| 


} Cincinnati, O 

| FENHECINCINNATISTEAM HEATING CO. 
mfrs, dealers and contractors Warming 

| aspecialty. Boilers, Radiation, Pipe, Fittings, 


| Brass Goods, &c. Correspondence solicited, 
| 187 West Pearl street. 92 


| Erie, Pa. 


| FALL ENGINE CO., manufacturers of Au- 
| tomatic Engines of 15 to 60 horse power. 


Geneva, O. 





| and 


Lima, O. 


IMA HOUSE, centrally located; telegraph 
office in the house. J. Goldsmith, Prop. 


Meadville, Pa. 
URRY & CO. 


Business Directory. | 


Niles, O. 








EEVES Bros., Manufacturers of Boiler, | 
» Tank and Sheet Iron work, ete. 64 | 


Olean, N, Y¥. i 
\' g YRICK BROS. & CO., manufact’rs En- 
rt gine: and Boilers, oil drilling tools, rig | 
ivous,ete. #2 


Oil City, Pa. 


WF EID, JOS. Machinist, steam engine and 
pump repairing. Brass and iron cast- 
ings, light and heavy, made on short notice. 2 


Pittsburgh, Pa. 
RINTING PRESSES. W. 








Painesville, O. 





ORTH AMERICAN CUTLERY CO., man.- 
ufacturers of Steel Shears and Scissors 
—best quality. s 


HOMPSON, T. F., dealer in Agriculture] 

Implements, farm machinery, hard - 

ware, seeds, fertilizers, &c. Cor. Main and 
Prospect streets. 51 


Kochester, N, Y. 





(3 OWE, INO.N., mirs. of Specialtics, suc h 

as Machine forging, bridge bolts and 

trusses, railroad switches, spike, mall, ore i, 
3 


&c. 
WY 000 WoRkING MACHINERY. Send 
for Catalogue. J. 8S. Graham & Co. 43. 


Sandy Lake, Pa. 
| Haeregee NN, W. S. & SONS, manfrs. « f 
the celebrated Ebermann Boiler Feede :. 
Sen for Circulars and Price List. 2 








Toledo, O. 


AKER, HERBERT, Machine Shop and 
tren Foundry. 98 and 190 Eriestreet. 71 


FINOLEDO FOUNDRY AND MACHINE CO 
builders of Steam Engines, Cireular Saw 

Mills and all kinds machinery, Water St., 

cor. Cherry. 03 
i eos IRON WORKS, mofrs. of Arch- 
itectural Iron Work, castings, pulleys, 
shafting and steam bending machinery. (Cor- 
ner Water and Lagrange streets S4 

TANDARD SAW WORKS, H. Bartley, 
manufacturer and dealer in Saws of every 
description. All kinds of Springs made from 
Sheet Steel. Reaper, Hay Knives Truss, 

Springs. &c. made to order. 982 St. ClarrSt. 3 
NION Manufacturing Co., manufacture 
Sewing Machines, Wash-boards, Child- 

ren’s Wagons, Carts, Wheelbarrows, Sleds, 

Kitchen Wooden ware, &c. 3 
OAT BUILDING: Hepburn Bros., prop. 
>» Union Boat Works. Boats of all kinds 
made to order. For sale or rent. Water Street, 
foot of Cherry. 3 














Wheeling, W. Va. 





XCELSIOR MACHINE WORKS, Redman 
& Co., general machinists and manufac- 
turers of Marine and Stationary Engines, 
Hangers, Pullties, Shafting, &c. Cor. 18th & 
Chapline streets. 12 


— 


Youngstown, O. 

FOETL, EDWIN & SONS, manuf. of Nail 
Kegs, Pat. coiled hoops, slack barrel and 

keg heading and oil barrel stock. 1 


INGLEDY, G. H. dealer in rough and 
dressed Lumber, Shingles and Lath. 1 


Improved Joint | 


FOR GLASS, ETC., 
ROOFING HOT-BEDS 
GREENHOUSES, ETC 
Applicable to Vertical or Inciin- 
ed Surfaces, with thick glass, 
slate or tile, 
Making the Roof Impervious to 
Water, Dust, Cold or Snow. 


WM. WARD, 
827 Broadway, 











FOR 


Call on or Address 


Or E. W. Palmer, Cleveland Window Glass 
Co., 120-134 Champlain Street, Cleveland, O 
91 





THE COMPOUND 


| SPIRAL SPRING HINGE, 


has the lightest and 





| with full set of dies from 4% to 2 inches. 


= | of Akron. 


25x50 feet, 


Ravenna, O. i— 


On Hand—All New 
READY for IMMEDIATE DELIVERY 


Two Speed Lathes, 13% inches x 4 ft. with 
12-inch slide resis. 
Two 13%, inch x 4 ft. Turret Lathes, with 


cut off and automatic chucks. 


One 2 inch Cast Steel Bolt Cutter Head, 


S 
One % inch Bolt Cutter Head, with full 


' set of dies. 


Orders for special machinery solicited. 
JAMES AITCHISON, Machinist, 
43 108 Canal Street, Cleveland, O. 


FOR SALE. 
MALLEABLE IRON WORKS 


‘fwo large Annealing Ovens with 


equipments for same; Japanning and Tinning 


Rooms; good Boiler and Engine of 25-horse 
wer; machine and store house two stories, 
containing pulleys, hangings, 
benches, polishing barrels, etc.; Moulding 
Foundry 50x70 feet, including cupola, ladles, 


crane, core-oven and air-furnace with a fine 


high stack. 

Four buildings and one acre of ground well 
located. Shipping facilities the very best 
Buildings and machinery all nearly new. The 
whole will de sold at a bargain and on reason- 
able terms of payment. Enquire of 


A. B. TINKER. at Buchtel College. 


WANTED. 
W ANTED, a good mechanic in every ma- 
chine shop and foundry to get up clubs 
for both the Weekly and Monthly TRADE RE- 
VIEW AND WESTERN MACHINIST. We 
give the best rates to clubs, and pay better 
commissions to those who get them up than 
any other journal published. For particulars 


or specimen copies address 


DAY & CARTER, Publishers, 
122 Water Street, Cleveland, 0, 


OR SALE —One 4 in. Upright Shafting 
Straightener. 

One Speed Lathe, 13 in. swing. iron bed, 
6 ft. long, 53g in. deep. An excellent tool; in 
perfect order 

One Foot Power 10 in. Swing Lathe, 4 
ft. bed; 30 in. between centers. 

One Eagle Foot Lathe, all iron; 6 inch 
swing, turn 22in. Good as new. Only $37.00. 

The above tools for sale cheap. 

este PECK & BOWLER, 


=e ___Care Trade Review. 
OR SALE.--A new 12 in. swing ‘ peed 
_ Lathe, 6 ft. bed. A first class tool for 
Drilling, Hand ‘Tooling. Po ishing, Light 
Chueking, &c. For sale cheap. Address 
BUCK & CO., 
_ 48 : Care Trade Review, Cleveland, 0. 
FOR SALE —An Improved kclipse Fan 
Blewer, with Tuyere Iron, complete. Al 








new. Will besold cheap. Address 
BLACKSMITH, 
430 ____ Care of Trade Review. 





OR SALE,--One 3-jawed 6 in. Cusbmen 

* Chuck, Universal; to work with lever. As 
good asvew. Cheap, A 2lin. Upright Dril/, 
103g.in. from.front of column te center of avin - 


die; iron cone; three changes; 2% in. face. 
countershaft at bottom of frame, with cone 
and tight and loose pulleys. Cheap. Three 


new Kuatchet Drills, self-feeding. Comylete 
Cheap. JAS. BROWN, 
43 Care Trade Review, Cleveland, O. 





VOR SALE, a fine piece of property on Jen- 
nings Avenue, of feet, near the 
Nickel Plate Railroad. Well located for 
building or manufacturing purposes. We will 
sell this at a bargain, and invite a call. 
A.D. MORTON & SON. 
326 Euclid Avenue, Room 6. 10 tf 


TQIOR SALE.—A first class medium CIRCU- 
LAR SAW MILL, new, never been used. 

Will be sold cheap. Address M. & Co., care 

Trade Review. 51-tf 


2 position as SALESMAN by 
a gentleman who fully understands 
machinery. Address, F. H. D., care ‘rade 
Review. 51-tf 


’ KEYSTONE SCREW CO, 


17th and Venango Streets, 
PHILADELPHIA. 


J. BILLERBECK, 
Manufacturer of 2 
L ou and Beues Gon.et-tuinted \ vol 
Screws. 
ASk for discounts 


FRICTION 


HOISTING ENGINES, 


SOMETHING NEW IN DESIGN FOR 
Double Dock 
Hoisting Engines 


The Engines are mounted on an A frame, 
bolted to a strong bed-plate, and by the side 
of the boiler, but not dependent upon the boil- 
er, making the most convenient double engine, 
taking up less space, and cun do more and bet- 
ter work than any other ot the same dimen 
sions. 

















| Most Elastic Movement 
combined with 
THE GREATEST POWER, 
Manufactured by 
LORENZ BOMMER, 
t Pearl Street, cor. Front, 
BROOKLYN, N.Y. 8 








general jobbers in Castings 
43 


of a)l kinds. 





FOR RAILROAD BRIDGE 


Building, Pile Driving and other 
Heavy Work it has no equal for ef- 
| ficiency. 
For Circulars and information, Addresg 


D. FRISBIE & CO. 
| 481, N. 5th St, Philadelphia Pa. 62. 
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E NATIONAL PeCHINERY O 





nae AQTCHRISS wecuasea 
BOILER CLEANER 


AN AUTOMATIC§DEVICE 


FOR REMOVING MUD 


AND 


Preventing Scale 
AND FOAMING. 


Patented 1875. 


Simplest, Best and Cheapest. ‘“ How to Keep 

toilers Clean,” a 72-page book, sent free to 
any address, on sending yeur name on a Postal 
Card, James F. Hotchkiss, 






84 John Street, | 
NEW YORK. 8 * 








ee 





| Detroit & Cleveland Steam Navigation Co. Palace Steamers 


LAKE ERIE DIVISION. 


[Ol fe eae OROMmame betweer 
CLEVELAND AND DETROIT. 
Steamers 


CITY OF DETROIT—NORTHWEST. 
—Every Week Day. — 
Leave Detroit 1: OP. mM. | Lev. Cleveland 9:00 P.m. 
Arr. Cleveland 6:00 a.m | Arrive Detroit 6:00 a. M. 





LAKE HURON DIVISION. 


Aine Ole eeheme-e between 
DETROIT AND MACKINAC. 
Steamers 

CITY OF MACKINAC. 
CITY OF CLEVELAND. 
Four Trips per w ek, leaving Detroit respectively 
Mondays and Saturdays 11 p. m. 
Wednesdays anid Fridays, 9:15 p. m. 
stopping »t St. Clair, Port Huron, Sand Beach, 
Oscoda, Alpena Cheboygan, St. Ignace. 


RAPID TRANS|T Fiat 
HARBOR SPS. PETOSKEY AND CHARLEVOIX. 


C.D. WHITCOMB,G P. & T. Agt, Detroit, Mich, 
T. F. NEWMAN, 1g’t 23 Rive St., Cleveand, O. 71 

















THIS IS A GENERAL VIEW OF TIE 
Improved 


Forbes’ Pat. Ratchet Drill. 


Lie Stoclix. 


With it pipe as large as 6 inches can be threaded 
or cut to length by one man. 


No vise is required to hold the pipe. The bits 
open when the thread is cut. 


The bits are sharpened by simply grinding. 
Write us for prices list. 


Forbes & Curtis, 
BRIDGEPORT, CONN. 








Pateat Va.iable 


Cut-off Kngine 


WAS NO EQUAL AS A FUEL SAVER. 


Thos. Sharp & Co.. 


SALEM, OHIO. 





Taper Sleeve Pulley Works. 


V ANUFACTURERS of Taper-Sleeve Wood 
A Belt Pulleys.'Taper Sleeve and Compres- 
sion Couplings, Adjustable Dead Pulleys, Wood 


Pulleys — or made in Halves, 
Cluteh Pu 

You can start a load with this clutch, at any 
speed, with ease and safety. 


ERIE, PA. 


(HE — 


Address, TAYLOR MFG. CO., Chambersburg, Pa. 
(Please Mention this Paper.) 





Friction 
leys, and Friction Clutch Couplings. 
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Specially Designed for the Western Market. 


OVEN NO. 8—20x214¢x18 Inches. OVEN-+NQ, 9—27x23 x14 Inches. 


and commend it to the favorable notice of dealers who desire a first class stove. 


an easy draft‘and uniform heating of all parts of oven. 
is. effectually heated without an extra damper. 
with cover plates, a complete six-hole stove is obtained 

The fire-back is in three heavy interchangeable pieces. 
for reasons of the intervening flue between it and oven. 
a large ash-pan. It can be partially dropped to remove clinkers from the front. 
under front hearth. 


attractive appeaurance 


Send for prices. ——MANCFACTURED LY—— 


Taplin, Rice & Co., 


AKRON, OHIO. l 


Has peculiar and important features that make it the best operating stove in the market, 


It is constructed with our patent flue, which descends in the rear and ascends in front be- 
tween oven and fire-box, forming a wide flue around back, bottom and front of oven, insuring 


The Reservoir is of planished copper, with deep, stamped pit, protected with cast iron, and 
$y removing Reservoir and supplying its place 


A water-back is provided which 
occupies the same spice as fire-back, heats perfectly and does not retard the heating of oven, 


The grate is hinged at its extreme back edge, and when dumped gives a clear opening into 
A receptacle for the covers, when removed from top of stoye, is hung on swing bracket 


Its neat desigr, nicely polished edges, nicketed panel plates and trimmings, give it a very 





Leetonia Tool Co 2 


Leetonia, O. 


































Manufacturers of 


Axes, Picks 


Mattocks, Sledges, &c, 


Send for Catalogue and 
prices to the trade. 71 




























J.M. Allen, ?res. Wm. B. Franklin, V. Pres, 


J.B. Pierce, Sec’y. 
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GEO. P. BURWELL, Gen. Agent. 


246 Superior Street, 


CLEVELAND, O. 


A.C. CETCHELL, 


9 Chief Inspecto:. 


Eureka Pand Saw. 





a sl : 


We build three sizes of this machine 
with 26, 30 and 38 inch wheels. 

The two smaller sizes will saw hard wood 12 

in. thick, the largest 16 in. thick. They are 

mie of the best material and are well made, 





C. L. JEFFORDS, Jamestown, N. 


Hi 
Mit 





Manufacturer of 


XES AND 
EDCE TOOL 


Cc. L. JEFFORDS, 










For further information address 
FRANK & CO., 
Manufacturers of 
WOOD WORKINC MACHINERY, 


176 Terrace Street, BUFFATON, Y 


CEORCE S. PAINE, 


Practical Plumber 


AND GAS FITTER. 
Plumbing materials of all descriptions kept 






























Jamestown, N, Y. 


_. 94 SEND FOR PRICES TO THE TRADE, 





constantly on hand. 
CLEVELAND, 0, 
Telephone No, 866, l4 








| 362 Superior street, 
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Manufacturers of 


wee’ geal AND TOOL CO. Ty laeered (lima? eneraitle Ine Cree. 


DIES AND TOOLS 


FOR WORKING 


Sheet, Metal and Wire 


FRUIT CAN TOOLS. 
—=~ SQUARING 
—- SHEARS, etc. 


Nos. 147 and 149 Elm street, BUFFALO, N. Y. 
Bey” Mention this paper. 28 


THE CELEBRATED XX- HEATING STOVE. 


























i i we 
— ae 


i a 


Power and Foot Presses. 


\PATENTED APRIL 30,1878 


Childs, Croff & Co., Manfrs. 


| CLEVELAND, OBIO. 
Perfect Safety Secured in Walking on Ice or 
| Slippery Pavements. 

* A” represents the Creeper in position 
ready for use. The dotted line ‘* B” 
| shows the Creeper thrown back entirely 

out of the way 
| ong not in use, 
or walking in- 
doors, 
This Creeper 
has advanta- 
ges over all 
others. 


| Its simplicity 

|} of construction, 
| being easily ad- 
| justed, always 
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a 






ready for use, 

; and when not 

needed can’ be 
instantly turned 

| under the “Shank” out of the way, therefore not interfering with walking in the house on 
| carpets. etc. When in position for walking on ice it is a sure protection from falling. 

| Can be ordered at manufacturers’ prices from 


Biddle Hardware Co., Philadelphia. Henry Brooks & Co., Boston. 
Peck & Snyder,' New York. 68 


Power Puaenee, Shears and Hammers. 
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We make over 100 sizes of Puvehes and Shears. Duuble and a varying from 500 to 36,000 
pounds in weight, and adapted for every variety of work. The Double machines are equal to 
two Single ones as each side is worked mdependently. 


he Lone & Alistatter Co. « HAMILTON, OHIO. 





Iron Feoofing, 
CHEAPEST AND BEST IN USE, AND 
BEST IRON PAINT 


for new or old buildings, of all kinds 


Manufactured by 
T.C. SNYDER & CO., 
Se han OHIO, 














Garry Iron Feoonge Co. 


The Largest Manutacturersof Iron Roofing in the World. 


Manufac rap ge 
IRON ORE PAINT 





of all kinds of 


IRON ROOFING 





CRIMPE 
AND CORRUGATED 
SIDING, 
Iron Tile or Shingles, 
Fire- Proof Doors, 
Shutters, ete. 


"e UUeT “Yoings}} id ‘pie MA. BSL Jeg qyeTUSM T, 





AND CEMENT. 
152 to 158 MERWIN ST, 
CLEVELAND, O. 





4 Send for Circular and 
Price List OS 85. 





XX HEATING STOVE, 


Diam. of Bottom. Diam. of Fire Chamber. Height of Stove. Weight. 


No. 5, XX, 26 inches, J8 inches, 40 inche a 180 pounds. 
No. 6, XX, 30 inches, 19 inches. 42 inches. 255 pounds. 
No. 7, XX, 34 inches, 2134 inches. 48 inches. 3380 pounds. 
No. 8, XX, 36 inches, 24 inches, 53 inches, 540 pounds, 


36 inches. 2634 inches, 57 inches, 800 pounds. 

Your attention is called to our CELEBRATED XX HEATING STOVE, which we guaran- 
tee is surpassed by none in the market for cheapness, durability, and heating purposes. It has 
been in the market for the past 16 years and has always given the best of satisfaction, and is 
particularly adapt d for Hotels, Schoo] Houses, Churches large Offices, Machine Shops, R.R. 
Depots, Round Houses, &&, The dimensions and weights are just as represented. Should you 
be in need of a large size heating stove we would specially recommend the Nos, 8 and 9, 

Write for Prices and Circular of heating and cooking stoves. 15 


CORUNDUD. WK7EEELS. 
AE 5 Y \WH F aK) *olishers’ and Machinists’ Supplies, Rub stones, 


Emety W heels, Machinery, and Diamond Tools. 
ILLRUN WET OR DRY? Sy 





Send for Circulars to 


Vitrified Wheel Co., 
Westfield, Mass, 











MOSER & THOMPSON, 


Manufacturers of 


IRON ROOFING and SIDING. 


‘end for Circular and | 28-32 River Street, 


Iron Shingles, 
Double Cap, 
Corrugated, 

Crimped, 
Bead. 








Price List No. 35. CLEVELAND, OHIO. 
























Coppe.-coated Spun Zinc OSnaments 


FOR GALVANIZED IRON CORNICE MANUFACTURERS, 
Balust rs, Urns, Finials, Sign Mortars, Bracket Fronts, 
Half and W ole Balls, etc. 


Send detail Drawings by mail or express, at our expense, for estimates. 
ALFRED F. SMITH, Salem, O. 
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Hasris Tron Works) 





SOLE MANUFACTURERS OF 


The Harris and New Harris 


riot Air Furnace 


Fine Castings and Job Work of all kinds to 


order. Send for prices and catalogues, 
143 to 147 Perry street, BUFFALO, N.Y. 19 


MUNT omc BINNS 


Stationary 
Engines, 
Iron and 
Steel 
Boilers. 
Portable 
Circular 
Saw Mills. 
&} Threshers 
an 
Separators. 
Cotton Gins 


Send for € Catalog and say where you saw this. 


FRICK & CO. 


WAYNESBORO, FRANKLIN CO.,PA. 64 
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PICKANDS, MATHER & CO., 


TROY ORE AND P10 ARO, 


GRAND ARCADE BUILDING, 
St. Clair Street, 
CLEVELAND, O. 61 

















PRT SSA CENTRE] 
Sa Murray & HEISS, 
b) a s 








158 SUPERIOR STIS8 
| CLEVELAND. O. 





MONOLITH. 





THE LARGEST PATTERN SHOP WEST OF NEW YORK. 


CORR Liaw SS TSeO., 





| , {9-27 Columbus Street, CLEVELAND, O. 
| 
t 
| 


Lehman,Richman&Co 


IMPORTERS 


‘eee TRA ES se 


FEXEXUATUIT PEE ALANA 


AND JOBBERS OF 


WOOLENS 


. And Manufacturers of 


sane) a t, Youlh’s, Boys’ and Children’s 
CLOTHINC! 


86 & 88 WATER ST., CLEVELAND,0O, 


Invite the attention of close and short 
time buyers to the LARGEST STOCK 
between New York and Chicago, at prices 
guaranteed AS LOW as made by ANY 
responsible house in ths United States. 








Builders. 








CROSSCUP & WEST. PHILA Send for Circulars. 





Vertica’® Sectional View of our “ Eureka” H.E. LIGHT, President. 
Steam Generator—over 1000 in use. GEO. E. LIGHT, Treasurer. 


Warming aad Ventilation 


A PERFECT SUCCESS 
By Our Apparatus. 


Residence, School Buildings, 
Manufactories, Churches, 
Opera Houses, etc., warmed. 


24 Sizes Low-Pressure Generators, 


Direct, Indirect, Window Radiation," 
LIGHT’S PATENT. 


Plans and Estimates for Architects and 
The Trade supplied at whole- 
sile. Sales doubled from year to year. 
Goo. satis‘action everywhere. 


The Cincinnati Steam Heating Co. 
187 West Pear] Street, 
CINCINNATI, O. 








THE ECONOMIC 


; Patent Boiler Feed Pump 


LAND, O. 


VE 


x 
4 





Arthur Kirtland, Agt, 


Officee—No. 


South Water Street, CLE 


7 





Davis’s Patent, May, 1876, 


INTERCHANGEABLE IN ALL ITS WORKING PARTS 
I, B. DAVIS & SON, MAKERS, HARTFORD, CONN. 
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E. Fawcett & Son, 


ALLIANCE, O., 
Manufacturers of 


HIGH SPEED 


t 
Engines 
For Electric Lights, 

AND 
DIRECT ACTING 


HIGH 
SPEED 


Portable 


Say 













- THE DETROIT: 


. Lubricator Go,’s 


SICHT FEED 


LUBRICATOR CUPS, 


For oiling valves and 
cylinders of steam en- 
ines, by the only perr 
ect method, through 
the steam pipe. The oil 
passes in sight, drop hy 
drop, into the column 
of steamwhere it hs ge 
i thus Looney Wy 

STEAM IUBRICANT 
oiling perfectly every 
part reached by the 
Auy clean Oil, black or white, 
Saves from 50 to 





steam. 
light or heavy, may be used. 
90 per cent. in oil and wear of machinery, thus 
paying for itself several times a year. Ac up 
will be sent to responsible parties on twenty 


days’ trial if desired. 
meter of cylinder. 
NOTICE. 

The first lubricators ever made, showing the 
oil passing drop by drop through a transpur- 
‘int water chamber, were devised by us, and 
the same are fully embraced by many Letters 
Patent owned and controlled by us, which 
have been sustained in several hotly contested 
legal contests. Our customers, therefore, need 
have NO FEARS in their purchase and use. We 
are the sole owners of the “Sight Feed” feu- 
ture as claimed by us, and we shall hold pur- 
chasers and users responsible who are en- 
crosching upon our rights by the unlawful 
use of our device. 


DETROIT LUBRICATOR CO. 
Office 98 Griswold street, Detroit, Mich. 


In ordering give dia- 





Note—In our recent suit against the Ameri 
ean Lubricator Co., of Detroit, before Justice 
Stanley Matthews, of the U. 8. Supreme Court, 
invoiving their **S ght Feed”’ feature, a decree 
was rendered in our favor August 20, 1881. 

(Mention this paper.) 


hae? WM. BINGHAM & CO., Sole Agents for 
this territory. 


AKRON 
POLISHING 




















THE STANDISH — 


FOOT POWER HAMMER 


—OR — 


OLIVER. 
Patented July 10, 1883. 
[tis especially adapted 
to making 
CARRIACE 
And other light Forgings. 

Weight 500 pounds. 
Send for Circular 
CAPITAL CITY MACHINE 

WORKS, 
Manufacturers of 
Punching 
Presses, 
Emery Grinders, ——"S 
Cornice Brakes, — 
etc. 
OLUMBUS, OHO 
S, A. SMI T H, Agent for Western States, 
154 Lake Street, Chicago, Ill, 63 
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THE 


United States Car Co,’s 


SCREW LEVER 


Dump and Coal Car. 





(M. VAN WORMER’S PATENTS.) 


C. L. VAN WORMER, 







































This Car has a capacity of I8 to 20 tons, 


AND CAN BE HANDLED BY ONE MAN, 


DISCHARGING ITS LOAD INSTANTLY. 


The device can be applied to flut cars. The ear is 
under perfect control at all times, and can be aeld at any 
elevation or dumped suddenly if desired. For construction 
trains, cars with this device would be invaluable 


The Mechanism is Strong, Simple and Darable 


The following Railroads and Car Builders are building 
cars with this Screw Lever uttachment, -viz: Clifton and 



















































































































































































































URBERSIVE VIEW. 


aa¥ Southern Pacific Railway, Kansas City, Mo.; Wilmington 
> & Northern Railway, Wilmingtou, Del.; Northern Pacitic . 
e Railroad Co.; Boston & Maine R.R. Co.; Lehigh Valley WEI 
yee Railroad; Gilbert Car Mfg. Co., Troy, N.Y.; Wells & Vo 
French Car Co., Chicago; Maine Central Railroad Co,: 
Cleveland Rolling Mills Co , Cleveland; Litchtleld Car an« 
Machine Co , Litchfield, [lls.; N. Y., P. & O. Railway Co., ene 
Cleveland, Ohio; Buckeye Car Mfg. Co., Columbus, ©.: 
— Pennock Bros., Car Builders, Minerva, O.; East and West 
SSeS R. R.of Alabama, Cedartuwn, Ga. This car received the 
General M oer penpid highest and only medal awarded for cars of ‘his class at the 
enera. anager. recent Exposition of Railway Appliances, held at Chicago, 
: GERSPEGEIVE VIEW, Ill. The medal awarded was silver. é 
; Th 
UNITED STATES CAR CO., 48 CONGRESS ST., BOSTON, MASS. ing 
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LEETONIA BOILER WORKS CO. 


Manufacturers of All Kinds of 
Boilers, Blast Furnace Stacks, Oil Tanks, Plate and 


SEI SEST ITRoWw Wok rm. 


Prompt Attention Given to Repairing. 
Leetonia. Ohio. 74 






























The Griffin Road Machine Co. 


MANUFACTURERS OF 


Road and Track Machines, 


Elyria, ©. 





CITY SURVEYOR’S OFFICE, 
LANSING, Mica., May 3, 1883. 
The Griffin Roal Machine Co. 
Gents.--We have had your | é ( 
It hus already mcre than paid for itself by the saving 
22 


and are highly pleased with it. 
H. D. BARTHOLOMEW, 
City Surveyor. 


maehine running fora month, 
of labor. 





Order direct from the 


iron Clad Paint Co., 


And get the genuine 
article. and save liability 
of suit for us ng an article 
made in violation of_the 
patents issued to Wm, 
Green and now owned 
by this Company. 

IRON CLAD PAINT is 
the most durable, 
most fire- proof, and 
CHEAPEST PAINT 
MADE. 


Furnished both Ory 
and Ground In Oil. 


Used by nearly all th. 
Rallroads. 63 


Iron Clad Paint Co. 


Factory 75 & 77 Central Way. Sec. & Tises., No. 3 Case Build 


Cleveland, Ohio. 


IRON CLAD 








~ 
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Trade Mark Patented-—-Puin: Patented 





Sharon Boiler Works, 


LIMITED. 
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THE MEKCANTILE AGENCY. {94 Brauch Offices. 
G. DUN & COMPANY, Proprietors. 

This establishment supplies (to subscribers only) all necessarv information as to the 
standing, responsibilitv, etc., of merchants, traders. manufacturers, public companies, 
ete,, through the United States, their Territories and British North America. Also, makes 

| @ collections and attends to legal business generally. It is the oldest and by far the most 
| @ complete and extensive system ever organized for the accommodation of banking and 
mercantile interests asd for the general promotion and protection of trade. Reference 
books published quarterly. Cleveland Office—Rooms 4 and 5, No. 121 Superior-st. Terms of 
suhseription made known on application. R. P. CATTRALI, Manager. 2 


Established 1841 > 4 












Cleveland Iron Ore Paint Co. 


Manufacturers of 


PURE IRON ORE PAINTS. 
Red (Rossie) and Purple. We guaran- 
tee all our Paints, and respectfully so- 
licit the patronage of consumers and 


BEST 
IRON 














3 
dealers. Our Paints are used largely 
by the R. R’ds and Car Builders of our P A IN tT > 
country. Send for price list No. 5. ° 
Oflice 154 Merwin St.. Cleveland, Ohjo. 
agi pump 1 
oa eb 
i rc All sizes, Independent, 4-Jaw for rep: 
| A ® « CG US HMAN Combination Universal Gear- may be 
| a _ee ed and Lever, Brass Finish- The | 
ers’ 2-Juw, from 4 in, to9in 





Chueks for Cutting-off Lathes stuffing: 


subject 


Screw Machines, Amateur 
Bon c as Lathes. Centering and Drill ofa spe 
|| = Chucks resist su 
| HARTFORD .CONN.U.S.A SEND.FOR CA'TA LOGUE: usually 








natural 


T\) PATTERA, sound and solid, superior in strength designe 
toughness and durability to iron forgings in any pe: pounds 
tion, or for any service whatever. Gearing of al) kinds, 

Shoes, Dies, Hammerheads, Crossheads, Rockers anil lated fo 
Piston Heads for Locomotives, ete. 15,000 Crank Shafts made ir 


and 10,000 Gear Wheels of this Stee] now running prove 











its superiority over other Steel Castings. CRANK respect 
SHAFTS, CROSSHEADS & GEARING SPECIAL- . 
TIES. Castingsof Every Description, Circulars ant had by 
Price Liste free, Address, 91 Third « 

CHESTER STEEL GASTINGS CO., ; 
Works,Chester,Pa. 407 Library St.,Vhilave!phis Tear 


